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A. CEKLUMS YHUBEPCAJIbHBIX
HUWPPOBHX MAWKUH
P);xono.nmenb— axademux C. A. JIEBELEB
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Ioknaan 1
(Te3ucnl)

AJJEKCAHIOPUIOHU T. M. — uuxenep

3JIEKTPOCTATHYECKOE 3ANMOMHHAIOWLEE
YCTPOHCTBO BbIYMCJIHTEJIBHOA MALUHHbI Mm-2

1. O6mue npuHuMnu pabGoTsl 3anoOMHHALLErO yCTpORCTBA.
MHQOpMauHs B IEKTPOCTATHYECKOM 3ANOMHHAIOLUEM ycTpo#HcTBe
* coxpaHsercs B BHIE HEKOTOPOro pacnpeneeHus CTaTHYCKHX
SIEKTPHYECKHX 3apsi0B Ha 3KpaHe ocum/LIOrpadHyecKoil TPYOKH
Tuna 13 JIO-37.

HyJio COOTBETCTBYET 3aMHCb C (hOKYCHPOBAHHBIM JIYUOM, €/lH-
HHIle — 3aMHCb B BHAE YePTOUKH. UTeHHe OCYLIECTBAAETCH uep-
TOuKOM, CHFHANB C SKPaHa CHHMAOTCS C TOMOLLbIO TOHKOR
MeTa/IHYecKoR CeTKH.

2. BJaoK-cxeMa. 3aNMoMMHAlOLlee YCTPOHCTBO NapajesbHOro
THna, «o6beM» — 512 34-x paspalHbIX ABOHUHBIX HHCEJ.

Pexum paGoTH 3anOMHHAIOWIEro YCTPOACTBA 3ajpaercs npo-
IPaMMHbLIM [IaTYHKOM MALUHHB Yepe3 OJIOK CJCKTOPHbIX HMMyJb-
COB, KOTOphifi B COOTBETCTBHH C MOCTYNAIOWHMH KOMaHI1aMH
ynpasasier pa6otofi 610ka pa3BepTOK H (OPMHPYET Te HIH Hible
CTpOGHpYOlMe HMMYJbCh, NOCTYMAlOLIMe Ha KAaNnaH 6s0Ka pe-
reHepalHH.

3. Or6op Tpy6ok. Jlis otGopa TPYGOK CKOHCTPYMPOBAH crie-
LUHANbELIA CTEHA, B KOTODOM TPYOKH B OCHOBHOM nposepsIoTes
HAa  MAKCHMAJbHO JOMYCTHMOE UHCJIO MOBTOPHHX OGpalllenHd.
TpyOKH, [ONYCKAIOUHE KONHYECTBO obpawesu Gonee 800, cun-
TAlOTCA TrOAHBIMH. MAaKCHMaJbHO BO3MOXHOE YHC/IO TOBTOPHBIX
obpauennit B Mawnne — 170. Cpok ctyx6n TPYGOK He MeHee
onHoro rofa. IlpHuuHa BHXOAa TPYOKH H3 CTpOfi: Meperopanke
HHTH HaKana, npoGOf; B NBYX CAy4afX — yBeJHYEHHE MOMeX.
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Hokaan 2
(Te3ucu)

OAWEBCKMWHM JI. H. — KauaHAAT TeXHHUECKHX HayK

3KCMIIYATAUUA MAJIOA 3JEKTPOHHOH
CYETHOHW MAWMHHbI AH YCCP

. Manas snekrponnas cuetHas Mawuna (MIOCM), nocrpo-
€HHast B I. Kuese NOJ PYKOBOACTBOM aKkageMHKa C; A. Jle6e1_1csa
B 1951 r, maxoaurcs B skcnavaraudu ¢ 1952 r. K 1/X11-1935 r.
Mallnia npopaborana 6oJice i} Tic. uacoB. MallHHA HCMOb-
3oBasacb Wias pelweHHs HCKOTOPBIX NPAKTHYECKHX 3ajay, a Tak-
Xe ans 06)"!(3!”15 SKCMIYATAUHOHHOIO nepcoHana H nporpam-
MHCTOB.

2. Ha mawmne pelanncb B OCHOBHOM 3a/layH, CBfA3aHHbE
C HHTEPHPOBAHHEM JIHHEHHLIX H HEeJHHeHHBIX nu¢¢epgﬂuuaﬂb~
HLIX  ypaBHeHHH, oOnpefesiedHe IPaHHL OGJACTH  yCTOHUHBOCTH
AHHAMHYECKHX CHCTEeM, OMHCLIBAeMbIX YPaBHEHUAMH 10 HOecAToro
nopsitka no smeroay Payca, ['ypsuua, Heiimapka u ap.

3. OcHoBlble TexHHYECKHe AaHHble MalIHHbI ey IOLHe:

a) CKopocTh pabothl — 50 onepaumit B cekyHay;

6) KoauuecTBO pa3spsiaos — 20 ABOHUHBIX, 3aNATas

poBaHa nepel CTapiidM pa3psiioM; )

3) NaMATh onepaTHBHas: akTHBHas — 31 uucao v 40 KoMawHa;

nnaccupuas — 31 uucio M 63 KomaHmwl;
r) namaTth BHeuwHsis — 0Koao 2000 KOXOB Ha MArFHHTHOM
Oapabate;

a) uueno aamn — 7200 (nocie 3aMeHbl JIaMMOBbIX AHOMOB
repmauuesbiMu 6yaer ymetbiueHo o 3 000);

€) BbIBOA Pe3y.IbTATOB CO CKOPOCTBIO ONHO YHC/AO B CEKYHAY
C MOMOLLBI0 UH(PPONEUATAIOULLH YCTAHOBKH.

4. Ha mawmne Bemercs peryaspubiii yueT ycniosHit paGoThl
PAAHOIAMI, NPHUHH BLIXOA3 HX H3 CTPOS. YCTAaHOBJICHO, 4TO CPOK
cayxOol patnosamn tuna 6H8C, 6HIC, 6X6C nexur B npeme-
aax 8 000-—9 000 vacos.

5. B Mauwniue npuMenen  nOCAeNOBaTeAbHBIH  HaKaJ paaHo-
aamn (rpynnamu no 5--10 wr.); NPOH3BOAIIIHCh HCCJAEA0BAHHA
pa(‘OTbl JIAMIT B TGKOM pexuMe.

(HKCH-

1043R000400100011-0

Hoxnan 3
(Te3nch)
KAPLUEB M. A — HHXKeHep

APHOMETHYECKHA Y3EJ BbIYHCIIHTEJIbHOR
MALWHKHbI M-2

1. O6was xapakrepucTHka apupmeTHuecKoro yaaa. Apud-
MeTHuecKui ysen M-2 napaiensHoro THna BBHINOJIHEH Ha 4 cra-
THUYECKHX TDHITePHbIX perucTpax. Komuuectso JIBOHYHBIX pa3ps-
noB — 34, paGoyas uacrota — 80 K2y. YCTPONCTBO mMpeaHasHa-
UGHO st paboTBl KakK C YHCAaMH ¢ (HKCHPOBaHHO 3ansTod,
TaK H C YHCJAMH ¢ nJiaBatoueir 3anatoii.

2. dneMenTh cxemu. Ipumenensi TPHITEPbl HA ABOHHBIX TPHO-
nax 6H8C, c BHewwnum CMELLEeHHeM H C 3amyckoM no CeTKaM,
Pe3 KYMpOKCHble BbINPAMHTENI.

Bce sornueckue CXeMbl («H», «HJIH», «HECOBMajeHHe») ocy-
UeCTBJI€HBl HA [HOAAX, B KayecTse KOTOPbIX  HCNOIb30BaHM
KynpoKcHbie Bbinpsamutenn KBMII-2-7.

OxoHuatenbHoe ¢$opmupoBanne HMOYJIbCOB  OCYLUECTBASETER
KJIaNaHaMH  (BeATHIAMH) Ha ABOHHbIX TpHoaex GH8C. Baaro-
Aaps TOMY, YTO TPHOAMW B KJIanaHe CoemHHeHn NOC/Ie0BaTeNbHO,
XapAKTeDHCTHKH KJanaHa MOYTH HACHTHYHBL  XapaKTEPHCTHKaM
MeHTOAHOrO KJanaHa, MpH “ToM Pa3bpoc XapaKTepHCTHK TpHOA-
HBIX KnanaHos MeHblue, a CpoK CJIy)KGhl ~ LOJbLUe, yeM agas
TICHTO/IHBIX.

HJ[H H3MeHeHHsn HOJIHPHOCTH HMnyabcos HCNOJb30BAHN HM-
nyabCHblE Tpancpopmatops 1 : 1.

Bcero B AV 3arpaunsaercs 12 JaMn Ha | pasps1, npuuem
BCE JaMMbl — 7Hna

3. Buinoanenue Onepaumit Ham uvucaamu. Cioxenne ¢ Puk-
CHPOBAHHOH 3amATON BHLIMOMHAETCH B ABa 1ara: o6pa3osanie
€AHHHL 1BOHYHOIO nepeHoca, Bbloaua CYMMBI; nepsbu'i war Moxer
GbiTh oTaeneH or BTOPOIO, 4yTO yll()@l‘[) TNIpH BbINOIHEHHH AdeJieHHA
H CpPaBHMEHHS yHceJsl.

Bb[‘«lHTaHHe NPOH3BOAHTCA KaK CJI0XKeHue yMeHbluaemoio ¢
AONONHEHHEM  OT  BLIYHTAEMOTO 10 ;' yMuoxenne — xak psa
CJIOXKeHHH H CABHIOB; NeJieHHe — Kak PAL BBIYHTAHHH H CABHIOB.

[pu croxennu u BbIYHTAHHH C MJaBaloweli 3anaToil npeasa-
pHTenbHO NPOH3BOIHTCA BbIpABHHBaHHe TOPAAKOB; YMHOXeHHe
H JlesIeHHe ¢ naaBalowedl 3ansToi COCTOAT H3 CJOXKEHHA (BuIYH-
TaHHSI) TMOPAAKOB M YMHOXeHHS (nenewnst) Mawrmce. Bee one-
pauHu ¢ niasawuen 3anaroi 3aKaHYHBAKOTCH HOpMa.H3aumuely
pe3y.awrara.
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4. Hexotopsie cBenenHs 06 SKCnayaTaudH. OCHOBHBIM \(e’r:x
ZOM TPOHIAKTHKH ARIAETCA NPOH3BOACTBO CABHIOB Ha ::Jrg X
KOHTPOJIbHHIX 3ajlay TIpH YMeHblICHHH HanpsKeHHs H
6,3 10 4,7 6, HAMEHEHHH HANpsKeHHA HA KaTolax KJIanaHos OT
122 6 10 137 8 H M3MeHEHHH HAMPAKEHHS CMELLeHUs TPHITEPOB.

MpouaakTHuecKan  MPOBEpKA JaMn NpOH3BOAMTCA vepe3
raxase 1500 uacos. Jlamnsl CTaBsTCS npe/BapHTE]bHO TPEHH-
POBaHHbIE.

HMoxaan 4
(Te3ncni)
MEJIbHHUKOB . B. A — unxenep

HEKOTOPBIE BOMPQOCbI TEXHHYECKOR
3KCNJAYATAUHHK B3CM AH CCCP

VYCTOMYHBOCTD M HANEXHOCTb PaGOTH 3JEKTPOHHBIX CUETHHIX
MallHH KayeCTBEHHO XapaKTePH3YIOT paGoTy BHYACAHTEbHHX
MallHH, a C/El0BATeNbHO, OCHOBHOA 3ajauefi TeXHHUECKOA 3KC-
IJIyaTalHH SBJISETCA Onpeje/ieHde TaKHX YPHEMOB H CDEJCTB,
KoTophe Mora# 6bl o6ecneunTb GecnepeGofinylo paboTy. MaliMHb
Ha NepHOA cuera. .

Bo3MOXHOCTb MNouyueHHsi GecriepeGofiHofi paGoTH  MAWKHB
JIOCTHraeTcsi NyTeM NpPOBEAEHHA CNeELHANbHOR MpoduAaKTHUeCKOR
TIOAMOTOBKH.

CoveraHHe METONOB MNPOQHIAKTHYECKOTO KOHTPOJIA € BbinoJ-
HeHHeM TeCTOBbIX NpOrpaMM ofecreyHBaeT BHIABJIEHHE 3JIeMeH-
TOB, HMEIOUIHX Majyl0 HaJleXHOCTh, YTO MO3BGVISET 3HAYHTENLHO
MOBLICHTb YCTOMYHBOCTb H HaJ€KHOCTb PaGOTH MALIHHH.

Co6paHHHIfl CTATHCTHYECKHI MaTepHaN Ha OCHOBE JKCILTYaT4lHR
MaIUHHE B TeveHHe 1952—1955 r. nospoasier Aatb omnpene-
JIeHHHe DPEeKOMEeHNalHH, HeOGXOAHMHE i NPOEKTHPOBAHHA H
3KCIUTYaTaUHH YHHBEPCAJbHBIX GHICTPONEACTBYIOIHX  VIEKTPOH-
HbIX' CYeTHHX MAaUIHH.
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Hoknan 5
(Te3uchbr)

MAMJUH A H.— unxenep

OfbIT TEXHHUYECKOH I3KCNIAYATAUHH
MAUIWHDbI «CTPEJIA-1» U EE MOJLEPHHU3ALUA

I. TexHuueckHe XapAKTEPHCTHKH M  KOHCTPYKUHS MaWHHbI
«Crpena-1» — Tpexanpecsass yHHBepcalbHas MallHHA  Mmapag-
JIe/IbHOTrO IeCTBHS C NJaBalollei 3annToi.

INluanason uamenenust uucea or 1079 go 10*'9, 3navawwx
uxdp aesATb.

Ckopoctb pa6otel — 3000 onepauuit B CeKyHay.

B cocras MalHibl BXOAST 3alOMHHAlOLUHe YCTPOHCTBA Ha
3JIEKTPOHHOJIYUeBbIX prGKaX. MArHMTHbIX JIEHTaX H KYNPOKC-
HBIX [HOAAX, apH(PMETHYECKOe YCTPONCTBO H MeXaHHuYecKHe
yCTpOHCTBA BBOAA H BEIBOAA HHAOPMALHH.

OTlle.f'lhllblC Y3JIbl M3UIHHbI BbIMOJHEHbl B BHAE 2-x—9-TH nam-
noBbiX Aveek. bosee ylOGHBIM AN1s 3KCIUIyaTauWH Obino Gbl HC-
NOJHeHHe Y3/10B MaluHHbl B BHA€ OJHOJAMMNOBbLIX AueeK.

CxeMbl MalUuHHbl H3.IHILUHC 'POMO31KH H 3a0NyTaHbl.

2. Monepuuzauns. Monepnusauss NPOBOAHIACH C  UeJbIO
NOBbILUEHHS! HA1eKHOCTH H CKOPOCTH PabOThl MaLUHHbL.

M3MeneHHsiM NMOABEPrIHCh B OCHOBHOM CXeMH IEHTPAaNbHOTO
yIpaBiacHds, apHPMETHYECKOro YCTPOHCTBA W YNpaBileHHs 3a-
[IOMHHAIOWHM YCTPOHCTBOM Ha MAarHWTHOH JIeHTe. -

PexxuMbl NPOQHIAKTHYECKOrO KOHTPOJS, BBeleHHble Ha BCeX
y3lax MaliHbl, NO3BOAAIOT TapaHTHPOBATL B TeueHHe HelesH
npasuabHylo paGoty cxem. Mckaiouenne cocTaBiaseT OnepaTtHs-
HOE 3anoMHHalollee YCTPOHCTBO.

Buinoanenubie paGoThl MO3BOJHAN MOBLICHTb BPeMs HCIpaB-
no#t paGotsl Mauuel ¢ 10—11 yacoB B CyTKH B sHBape—des-
pane 1955 r a0 19--20 uacos B snpape—cespane 1956 r.
H TOBLICHTL CKOpoCTb paboThi ¢ 2000 no 3 000 onepaumii B ce-
KYH1y.

3. PexxuM 3KCIIYATAUHH W TIOKA3aTenH paboThi MAaWHHBL
Mposepka MauMILL B PCKHMAX NPODHIAKTHYECKOrO  KOHTPOJIS
MPOH3BOMTCH  OZHIE pa3 B HEAGTK B TeUCHHe 16—24 vacos.
K(!IlTpO.’”v 1PaBHABHOCTH pﬂﬁ(ﬁh( OnepaTHBHOrO 3anoMHHawoulero
VCTPOHCTBA MPCBOTHTCSH  €XKEHEBHO,

Cpasuitensiulit anaaus paboTbl MallMHbl 33 iHBapb—es-
paan 1935 . w 3a siiBapb—despaab 1956 r. nossosaser otue-
HHTh HACKOJABKO YBETHUHAACH HALCKHOCTb PabOThi MALIHHBL

10
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4. Busopwt. Marunna «Crtpena-1»  imeer KOMMNAKTHYI0  xo0-
POLIL NPOAYMAHHYIO CHCTEMY KOMaHi ,y106Hyio ansi nporpam-
MHpOBaHKs. BO3MOXHOCTb BLIONHEHHA apHDMETHYECKHX M Jo-
THYCCKHX ACHCTBHH C NOMOLLBIO 1PYNNOBLIX ONepaunii B Gonp-
LIHHCTBE CJly4yaeB COKPAlaeT BPeMsi pelieHHs 3aauyH.

YauHBIMH NPHHUHNHATLHBIMHE PELIGHHAMH  SBJISIETC  BKAIO-
YCHHE B COCTaB MAUWHHLI 3aNOMHHAIOWHX YCTPOHCTB Ha AMonax
AN XPAHEHHR KOHCTAaHT H CTaHAAPTHBIX MOAMPOTPAMM, HCHOAL-
3osguue AJsl BBOAA H BbIBOAA Nep(OKapT M T. A. '

MeCTe C TeM HeIb3s CUMT J
pemere aThb YJaYHbIMH KOHCTPYKTHBHBIMH
a) HCNo/b30BaHHe LUHPOKOH MarHHTHOH JIeHTHI;
6) OTCyTCTBHe AROCTATOYHO Oucrponeﬁcraylom'ero Gydep-
HCIO 3aMOMHHAIOWEro YCTpoicTRa;
MOCTPOEHHE y3/10B MAalUHHLI Ha 9-TH NaMNOBHIX suefikax:
Bhiliecenite GOJIbLIOrO KOJHYECTBA DafHOieTanell Ha MoH.
n TAXHYIO CTOPOHY KOHCTPYKUHH.
PH naanexaiueli TeXHHYECKON 3K {
NMOJIE3HOro  AeHCTBHA MaUIHHbI paBeH gg"'_y?(’)roa/:l"” h03¢¢"u"e}n—

B)
r)

CIA-RDP81-01043R000400100011-0
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Doknan 6
(Te3nchr)

HECJIYXOBCKHH K., C. — unxenep

CPABHEHHE MAPAJIVIEJIbHbBIX H
MOCJIENOBATENbHbIX YHHBEPCAJIbHBIX
BbIYHCAHTENbHbIX MAWKWH C YYETOM H
BE3 YYETA NOPJANKOB
OTJIMUHA MALIHH C

Paccma-rpnaaioTcn OCHOBHbIE CXeMHble

DAAIKOB.
yueToM H 6e3 yueTa nop ]
CpaBHHBAIOTCS MalUWHBI C yyeToM H 6e3 yyeTa NOpSIKOB

C TOYKH 3pEHHSl KOJMHUYeCTBA 3a0eiCTBOBaHHON annapmy‘zm.one_
Onpenejmemﬁ BpeMs, 3aTpauyHBaemMoOe Ha BbIIIOVIKEHH:

pauHH B MAalWHHAX C YYeTOM H Ge3 yueTa NOPSAKOB. e
M, uaxoHel, MaliHHbl YKa3aHHBIX THIOB CPABHHBAK

C TOYKH 3pDEHHA CKOPOCTH HX fpaﬁOTbL

‘CHABHra paHee NOJIyYEHHOR CyMMbM H npu6apsenus

Hoxnan 7
(Te3ucn)
MOTPEBUHCKUH C, B. — mixenep

YCTPOACTBO aJg NPEOBPA3OBAHHUS KonoB
H3 OLHOM CHCTEMBbI CYHCJIEHHSA B HOPYryio

1. Tpeo6pasosanne KO0B B ABOHuHbIX BBM ocyLiecTsJiAeTcs
0 C NoMowsIo nporpamM. Mmelores CoOGUIeHHst O pa3pa-
NpOrpaMMHLIX YCTPOiicTB st YCKOpeHHsl npeo6pa3oBanHii.
2. TMporpamma npsamoro npeoGpa3oBanus  csoautcs
YHCJIEHHI0 N0 cxeMe [oj

KOro.xe uncna onepaunuii.

3. Tlpennaraemmii METOA noacyeTa nosMHOMa Henoab3yer
Habop ABOMYHHX 3HayeHuii CTeNeHel [NECATH, pAaCMONONeHHbIX
ONpeleNeHHbIM 06pa3oM, YTO nossossier CBECTH NpeoGpa3oBanHe
K ONHOA oOnepauuH, 3KBWBaNeHTHOR YMHOXeHHI0. (i 4 [)-0e
3HaYeHHe NoJHHOMAa N Moxer ObiTb  NONyYeHO M3 i-ro” nyrem

JLBOHYHOrO
KOAa cTeneHH JecsaTH, ec1n (i+1)-0ii ko3¢ dHuHenT JBOHY-
HOr0 pasnoxennss uudp nepesogHMoro UHCAa paBeH enHHHue.

AHanornunas meronnka Mpepnaraercs 1 ans o6paTHoro npe-

06pa3oBaHHs. .

JHMOro ukcsra; ans 06paTHoro
Ha OMH JIeCATHUHBIA pa3pan.

5. Bpemsa npeoGpa3oBauuii  pasHo BPEMEHH OAHOrO  yMHo-
XKenus. [Ipamoe npeo6pa3oBanKHe 0ObIYHO MOXeT OHTb coBMe-
eHoO no BPeMeHH C BBOAOM HCXOAHbIX

. Crartuyeckoe YCTPOKHCTBO 06
HOro Mpeo6pasoBakns BKIIOUEHO B cxeMy M3CM AH yCCp.
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Hokaan 8
(Te3Hchl)

PAMEEB B. W. — unmxenep

YHUBEPCAJIbHASI ABTOMATHYECKAS LLH®POBAS
BbIYUCJIUTEJIbHASL MAWMHA THIA <YPAJ>

1. Beepenue. O6Gaactb NpHMEHeHHsi, peluaeMble 3alayH, OC-
HOBHHIE Tpeéoaa}mﬂ K KOHCTPYKUHH M2allHHbI.

2. OCHOBHble MNapaMeTphl MAIWHHH. DKCIJIYaTaUHOHHO-TeXHH-
yecKHe MOKa3saTesH.

BpeMs pelueHHst HeKOTOpPbIX 3adau.

3. Cucrema xomaua. OCOGEHHOCTH CHCTEMbl KOMailil.

4. Kparkoe onucanne Mmawmuni. CocTaB MallHHbi. OcHoBHbie
napaMerpbl H OCOGEHHOCTH CXeM H KOHCTPYKUHH OTIeJbHbIX
YCTPQHACTB.

5. KOHCTPYKIHS MalHHB.

OcO6EHHOCTH ~ KOHCTPYKUHH  OT-

Je/IbHBIX YCTPONCTB H y3J0B, a Takke Mauiuibi B uenoM. Kom-
TIEKTHOCTb.

6. 3akatouenne. CpapHeHHe MallMHbl «Ypan» C H3BECTHBIM
CepHIAHbLIMH MalIHHAMK 3TOr0 KJacca.

Dokxrap, 9
(Te3ncm)
ILEPBAKOB O. K. — uuxenep

MPHHUHNMHANBHBIE BOMPOCbI 3JIEKTPONHUTAHHS
LHOPOBBIX 3JEKTPOHHbIX MAIUHMH

TpCﬁUBEHHﬁ K yCTpOﬁCTHaM SACKTPONHTAHHS, HBJAHACD BaX-
HbIM H dKTYajbHbiM BOIIPOCOM TpH NPOCKTHPOBAHHH H 3KCnaya-
TauHH UHlprU‘uI.\ BbIYHCHTEAbHbBIX  MalUlHH, 33 HCKIYCHHEM
KpaTKkHX )'I'IUMHHBHHH, B JIHTEPAType He OCBELLaJHCb.

AHHJHHHD_\'K)TC)I 0COOCHHOCTH 3J€KTPONHTAHHA 3."|L‘KTPOHHHX
LlH(I)pU[\bI_V( BLIYHCTHTEIbHBIX MAalUHH NnepeMeHHbIM H NMOCTOAHHBIM
HAMpAKCHHECM.

PaccMaTpHBAIOTCA NPHHUHNB NOCTPOECHHS 3alNThl, HHIHKA-
LHH H CHTHA/NH3ALHH.

OGobLiex ONBIT 3KCMIyaTaudH saekTponutanus BICM AH
CCCP, Ha ocHOBE KOTOPOIO A@lTCS HEKOTOphbie PeKOMeHIaLHH
AJIs1 CO3QaHHA MPOCTHIX, HA/EKHBIX B paﬁore H HMEIOWHX N0THA
CPOK C1yKObi, CHCTEM 3.1€KTPONHTAHHA 3JEKTPOHHBIX LHPPOBHX
BhIUHCIHTEAbHBIX MalUHH.
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Joxkaan 10
(Te3ncnbl)

AJTEKCEEB B. §l. — unxeunep

TEXHWYECKHE XAPAKTEPUCTHKH
OUHAMHYECKHX TPHITEPOB

1. PaccMaTpHBacTcA TNpHHINHAAbNAS CXeMa mmamuqe::zrtf
TpHrrepa Ha TPHOAE C 3aNOMHHAIONLEH CMKOCTbIO H ee niummyn
lulecTBa nepejl cxemoit 0GLIYHOTO  TpHrrepa C TMOTeHUHAN
CBSI3SIMH.

“ Rﬂpma(mm’ca TEXHHYECKHE  XapAKTePHCTHKH mmamuqeg]:%?‘)
Tpurrepa ¢ 34MOMHHAIOWEA eMKOCTbIO HA JIBOHHOM TpHOIE orea
(narpysounas, uacToTHas, aMmmaWTyuHas). PaccMarpuBa

TPCGOBBHHH, mpeaAbaABAseMbie K HCTOUHHKAM TIIHTaHHSA. . Mt

3. PaccMaTpHBAIOTCA 1BA BAPHANTA NPHHUHMHANLHOA CXEMb
JNIHHAMHYCCKOTO TPHITEpa Ha MeHTole C 3aNMOMHHAKILCH eMKOCTbIO

NpaBeHHeM 10 ABYM CeTKaM.
¢ y4?‘}1puuoumcn Teiuuqecxue XapaKTePHCTHKE )lHHaMQl‘II_‘llECKHX
TPHITEPOB C 3aNOMHHAIOUIEH eMKOCTbIO Ha NeHTOAe 6K (Ha:
rpy3ounas, 4acToTHas, AMIVIHTYAHas). PaccMaTpHBaloTCs Tpe
GOBaHHsl, MpeabsiBligeMbie K HCTOYHHKAM MHTaHHSA.

Hoxnan 11
(Teaucw)
. B.— Kauauaat Texuuueckux nayk
H. — nuxenep
B. B.— unxenep

MATHHTHOE OMNEPATHBHOE 3AMIOMHHAIOWEE
YCTPOHCTBO C INEWIHOPATOPAMH HA
JIEHTOYHbIX MATHHTHBIX CEPAEYHHKAX

1. “ﬂpHMeueHHe (eppHTOBLIX CEPAEYHHKOB A/ 3aNOMHHAJOLLUX
YCTPOHCTB  LH(POBBIX ~ GHCTPOACHCTEYIOWMX MAIIHH  SBISETCH
BECbMa MePCNeKTHBHbIM. T

2. OmHHM M3 cnoco60B moBbBILIEHHS HalleXKHOCTH paboThi 3a-
MOMHHAIOUIEr0 yCTPOHCTBA ABJSETCS MNOBHILEHHE OTHOLUEHHE TO-
KOB, BO3IEHCTBYIOMX Ha M30PaHHbIA W HeHaGpaHHbe cepaey-
HHKH. TIpHMeHeHHE NHHAMMUECKOTO CMeleHHs NI03BOJISET .M0AY-
\IHTb 5TO OTHOleHHe paBHbIM 3: 1 NpoCTHIMH CpeacTBaMH - 63
HaJ/IOXKeHHsA NOMEXH Ha CUHTBLIBAEMBbIii CHrHaJ. L

3. Orpaxuyenne yucna CEPAEUHHKOB 3aNOMHMHAIOUIEr0 YCTPaii-
CTBa, C KOTOPbIMH CBfi3aHa CUHTHIBAIOWAs 0o6MOTKa, Hapsmy c
NPHMEHEHHEM CXeM » OGbeAHHeHHS 5THX OGMOTOK CYIECTBEHHO
YBEJIHUHBAET OTHOIUEHHE CHrHaJa K nomexe.

4. TlpuMeHente MarHHTHBIX Aewpatopos Ha cepredHHgAx W3
JICHTOUHLIX MaTePHaJIOB, B CXeMe 3aNOMHHAIOLIero YCTpoicTpa,
YIydlIaeT HALeXHOCTb PaGoTH YCTPOHCTBA 3a CYET BHICOKOR Ten .-
[I€DATYPHOH CTAaGHILHOCTH XapaKTEPHCTHK  JIEHTOUHBIX MAarHHTHBIX
MaTepKanos.
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Noxknaan 12
(Teanchl) Roxaan 13
FOJTOBUCTHWKOB I Il — nixenep JOBPOCMbBIC/IOB B. M. — nuwenep (Te3ucn)
CXEMbI, MOCTPOEHHBIE HA JUHAMHYECKHX BbICTPOLENCTBYIOUWEE NEYATAIOLLEE
TPUITEPAX YCTPOWUCTBO AJisi BbIYHCJHMTEJAbHbIX MAIUWH

1. CyeTuble H ynpaBasiOliKe CXeMbl 6LICTPOEHCTBYOLUKX 3Je- B cospemenHbix
KTPOHHBIX MaLIHH Bp 32BHCHMOCTH OT XapaKTepa cBsised, cylue- e cxopzcm auxo::::u):g:gs:%x MauwHHax TpeGytotes Gos-
CTBYIOLIMX MEXAY JOTHYECKHMH 3JEMEHTAMH, MOXHO pPa3buTb Ha Meyaraiowee ycrpoiicrso ¢ HEniJepuBuo BpAIAIOLIHM
TPH THna: YaTAOUWHM KOJIECOM H M Chn ne-
—— CXeMBI C MOTEHLHMAAbHBIMH CBA3SAMH MEXIY SJEMEHTaMil; 3HaKy KoJleca onpenenﬁex:iiqa%aaw;gBZﬁ:gMKg:opux 10 HYXHOMy
— CXeMBl C MMIYJbCHHIMH CBA3SIMH MEXly S/1eMeHTail; JKeT HajieXXHo paboTath NPH JAOCTAaTOYHO GA;KTpoman‘ima, Mo-
— CXeMbl CO CMeLaHbIMHK CBA3SAMH MEMXAY 3JeMeHTaMH. B nacrosiee spema B HHMcuermaw'e bLUHX ~ CKOpOCTAX.
2. CxeMbl C HMIOYJbCHEIMH CBA3AMH MEX(ly SJIEMEHTaMH no TaeT MaKeT TAKOro Meyaraloulero ycTpoiic "3(!:"01‘03];(3“ H paGo-
CPaBHEHHIO C JPYFHMH CXeMaMH 061aa10T PAAOM MPEHMYIIECTB: PHTEJIbHLIM  J1aGOPATOPHHIM churarpmﬂmma‘ OI'12CHO  TpejBa-
 JerKOCTbIO COrJIACOBAHHS BBIXOJHOTO COMPOTHBJEHHsA 3amno- cKopocTh neuats no 10—15 cTpok B cek o MakeT obecrnieynBaer
MHHAIOWCH AYERKH C BXOAHBIM CONPOTHBJEHHEM JHOLHBIX Has. o6ecneuennst GobLIMX cxopoczleﬁyAneu
JIOTHYECKHX CXEM; | paspaborka BTOPOro BApHAHTA NeYaTaloulero y A s POBOMHTCA
BHICOKOIl CKOPOCTBIO PaGOThi NpPH MAJOM KOAHYECTBE ane- PHBHO BPAWAIOWHMCS | 1ATIIOUHM KOJiec yCTpOiicTBa ¢ Henpe-
KTPOHHBIX 1AM W JAPYTHX A€TaNeH; HeHa KHHEMAaTHKa CBHi3i ,.0.10TOYKA C 3JIeK OM, B KOTOPOM H3Me-
Gosbleil HAAEKNOCTHIO, T. K. CXeMbl paGoTaior Mo npHi- INpoussoauTe bHOCTL NEuaTaloWwero .CTTPQMHFHHTow
winy rpy6oro ycuuTens; KOJIHYECTBOM CTPOK, KOTOPHIE MOryT 6u-ryb J’:""Ba onpeeasercsa
6oblIeil HKOHOMHUHOCTBIO; [TpH 3TOM NO/MIKHB GbITh COBIIOAEHB ycﬂsse::t;}é;lr:r:;:y:ﬂy'
Ma-

MCHBLIHMI TabapHTaMi cxem (1eTa/nd B CXEMAX HCroJb- 3bIBaHHS 3HAKOB, a pa
£ y 36poc 3Ha
3yloTest B O6Jeryelibix pekuMax H rnosroMy MoryT ObiTb  MPEBOCXOAHTH aauaﬂﬂgﬁ Bg./mqHub:(o(zctﬁmse[i%l(flgu He Jl0MKeH
o +0,15 + 40,3 um).

BASTL MANOTAGAPHTHBIMH) . Texnuueckas cko, .
BO3MORIOCTBIO 6028 JIerKoit 3ameHbl AJEKTPOHIBIX  J1aMTl AOMyCTHMOH OKpg)ﬁ:&niif);Z‘cof:;"O yCTP?MC‘rBa orpaHHyHBaeTcs
5 CXCMAX ¢ repMaHueBbIMH TPHOAAMM; Jeca, BPAILCHNA NeYaTarowero Ko-
= 1IPOLTOTOi, THOKOCTBIO H YHHBEPCANLHOCTBIO CXCM. B nokaage 6yayt ¢
9. PaspaboTaitbie CXeMbl AHHAMHUCCKIX TPUIrEpoB C 3amo- TaHHi, aﬂTaK)Keyﬁ)):AyTo?]?:;"geﬁgz)g:‘bmrb' 71a6OpaTOPHEIX HCMbi-
MHHAIOULCl €MKOCTBIO MO3BOJMJH YCTPAHHTD OCHOBHOH HEAOCTAaTOK NEeYATAIOWEero YCTPOHCTBA ¢ Henpe| blﬂau““ 1o npoekTHpoatiiio
CYMCCTBOIABUIMY Paiee CXEM, a HMENHO — HeO6XOAMMOCTb TOY-  TAKOLHM KOJIecoM. PBIBHO - Bpaulaiowumes  neva-
HOPO COPIACOBANHNS -NO BPEMEHH BXOUILIX CHIHAJIOB. ’
3. CxeMbl ¢ AHHAMHUECKHMH TPHITECPAMH, C 3anomuHaowei
EMKOCTBIO, MOFYT ObiTb WIHPOKO HCMOIb3OBAIEL B ylHBepCaabibIX
MANDINAY [1APAIIeTbHOTO NeHCTBHS.
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Iokaan 14
(Te3uchl)

A. H.— nHxenep
B. K. — unxetHep

POB 10. Y. — uixenep

ETH4ECKOE YCTPOHCTBO ABTOMATM‘IECrKOOPI
IYUCJMTEJABHOHW MALUHHBI MAPAJUVIEJIBHO
NEACTBHS HA TEPMAHHWEBbBIX
TOYEYHO-KOHTAKTHbIX MPHBOPAX

1. TIpu npoeKTHPOBAHHH &pH(METHYECKOTO ycrpméizr;a (I:li\pb;)
BbI6paH NMHAMHYCCKHA NPHHUMN pa6oThl snemena'r;n“a rep.M:aHue-
BOASTCS NpeHMyLIECTBA 3TOro MPHHLUHMMNA B CXeM
BbIX TpHOIAX. 00-

2. l;’accmarplmalm'cﬂ O1/1eJIbHbIE 3JIEMEHTBI, H3 KOTOg:I:s;ufm
sTcA cxeMbl AY: AHHaMHYeCKHil TPHITEP, KacKai CHHXP! s

ceMbl )
CHAHTE/b, BEHTHJIbHbIE CXEMb. "
Y 3. OnucbiBaercs obias 6J0K-cxeMa apH(MeTHUeCKoro ycTpo

HMEHTaJIbHOK TMpPOBEPKH
CTBa W TpPWBOAATCA Pe3y/bTaThl IKCIEPHMEHTA :

makera AY. L

Hoxaan 18
(Tesucnr)
SHUMHH B. A - xanguaar rexiyeckux Hayk

HALE)XXHOCTb JIAMN B 3JIEKTPOHHOR
BbIYHCAHUTENBHOA MAIIWHE

L. Jlamnbl B snemenrax SJICKTPOHHBIX BHLIYHC/HTEIBHBIX MALIHH
HCMOIB3YIOTCA B KayecTse GHICTPOACHCTBYIOLUENO KJIOYA.

2. YTouHeHHe cpemHHX NapaMeTpos Jiamn o6sieryuno pabory
M0 MPOEKTHPOBAHHIO W SKCIYATAailHH 3/1eKTPOHHOM annaparyps
H CO3Ma/I0 NPEANOCHIAKH ISl YBeJHYEHHS HafeXHOCTH pa6orni
RETS

3. B Tevenne cpoka ciyXOm naMiibi CpelHee 3HaueHHe aHOA-
1010 TOKa cHuxaercs. Bhayasle TOK y6hiBaeT OTHOCHTeABHO Gii-
CTPO, @ 34TEM HAYHHAT ACHMNTOTHYECKH CTPEMHTLCH K BEJHUHHE
nopsiaka 0,6 oT HOMHHAILHOMO 3HAYeHHs. Ipu 3tom umelor mecro
KOJICGaHHA BEeJMYHHBI aHONHOrO TOKa B npeaeaax okoso 0,15 or
HOMHHA/IBHOTO 3HaueHHs. T103TOMy cxeMbl 3J1€KTpONHOH aBToMa-
THKH LIe/1ec006pasHo KOHCTPYHPOBATh, HCXOAA H3 3HaYeHHs aHoxn-
HOTO TOKa, paBHoro 0,5 OT HOMHHAJBLHOrO 3HAYEHHSH.

4. OcHoBusle nedexTs namn OGHapYKHBAIOTCA B TeyeHHe nep-
BbIX YacoB pa6oThl. JeiicTBHe CJIyYaliHbIX NIPHYHH BHIXOAA JaMIl
H3 CTPOR, B Cayuae Npene’bHO NONYCTHMOTO pexHMa 3Kcnaiyara-
LM, 3aKAHIHBAGTCA AOCTATOWHO GRICTPO. 3aTeM  BHIXOA MaMm
H3 CTPOsi HauHHAeT NPHOGPeTaTh CHCTEMAaTHYeCKHH Xapakrep.
MosToMy TexHHYeCKH W 5KOHOMHYECKH 11e/1eco06pasHo CcTabHIH3H-

-PoBaTh NAPAMETPHl JIAMM MyTeM COOTBETCTBYIOWIHX HCMBITAHHE

Nepes yCTaHOBKOH MX Ha 3KCNayaTauuio.

5. CemeiicToa cTaTHYecKHx HMOYJbCHBIX XapaKTEePUCTHK .J1amn
TO3BONAIOT BLIGPATL PAGOYHIT PEXHM M, CONETAIOUINT MAKCH-
MaJ/IbHYI0 OTAa4yy ¢ HaHGOJbIIEH AOJrOBEYHOCTHIO paGorsl.

6. IMpumensiembie B BACM anextpontibie aammb THnos 6)K4,
6119, 6T13C u 6H8C wmeioT cpeanuii CPOK  cayKGbl  Mopsika
15000 uacos. IloroBeuHocTs JaMin Mado 3aBHCHT OT pexuma
HCNOJIb30BaHHA 3JEKTPOHHOro TOKa, a onpeneasercs KpHTCpHEM,
NPHHATLIM 17151 q)HKCMpOBaHHﬁ HENPHIOIHOCTH J1aMnNbl.
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Iokaan 16
(Teauc)

3MMHUH B. A — KaHAMAAT TEeXHHYECKHX HayK

A MMNYJbCHbIX
OTUYECKHE CXEMbI H
TP:]HC‘POPMATOPAX u HOHYHPOBOJ].HHKOBMX
N HOIAX

ocy-
1. Jloruueckue CXembl «H», «HAR» H «ne;i :orrxgyén::):onuzl-
wecTBeHbl Ha HMﬂlebCHle Tpanlcxb?pmaTc:;écpo atop P e nanaer
KoBbiX Aanogax. Eca HMITYAbCHBIH Tpaimum%cm  omsac.
cpojicTBamMH Kone6are/1blioro KOHTYpa, TO M L yM'eHbmaerCﬂ.
Mas Ha rmojepxatine (QOPMbI umnyJbca, P e T
9. HanexHOCTb TOHEUHBIX repMauneBblX nmx D oCHHX
npu pabore B 3]eKTPHUYECKHX HensaX, co6paHH

Tpancgopmaropax, J0CTaTOYHO BeJHKA. ey sciHX TPAHC-
3. Mccaenopattile pe3oHancHbix CBOWHCTB Y 0.
(pop.w;lampcn. BLIMOAHEHHBIX Ha (eppHTOBLIX cepéxﬁ Ko'rop,ue Bo-
JWAO BLIABHTb PAL (PHIHUECKHX 3aKOHOMEPHOCT O exen.
ryT 6biTh HCHOJH:GOHZHH:I B npam‘m(e I]OCT})O:;I;: J‘Ha “MnyanHNx
e, JOTHYECKHX
4. W3yuende nNOBEIACHHA J
Tpal(c¢opyM3T0pax H repmanneamx AHoA3X HO:OB;:HAAE o ienms
paTh OGpaTHbIH TOK NepexoHOro pexuMa it
EHUA.
nomex B cxemax cosnal
ouieHHs B
5. DiepreTHyeckue COOTH o
HBIX cxemgx TaKOBbI, UTO 3JIeMEHTh paboTaioT Apyr Ha Zpy
Ko3(ppHUHEHTOM MepefatH OKOJIO ek
6. Co3aaHbl CXeMbl «
pﬂGOTbl HPHMCHQHHﬂ HCTOYHHKOB TNUTAHHA.
7. Wccnenopanne v
3neMenTax foKasajio BO3MOXKHOCTb CO3JaHHUA BbI
cxeM BbIYHCIHTENBHOR TEXHHKHA.

HHILBL.

COKOIKOHOM HUYHDBIX

N0 MCMOMb30- °
HOAHO-TPAHCHOPMATOP- ¢

W» W «HeT», He Tpebyloutse AR cpoedt !

cymmaTopa Ha AHOAHO-TPAHCHOPMATOPHEIX -

JNoxkaan 17
(Te3ucut)
3YBPHUJIUH H. IN. — unxenep

BbICTPOAENCTBYIOILEE $OTONEYATAIOUIEE
YCTPOHNCTBO (1Y)

1. BoicTposeficTBylouHe  BHIXOAHbBIE  YCTPOWCTBA MOBHILIAIOT
06lLyi0 NPOH3BOAHTEJLHOCTb PABOTHI IJIEKTPOHHHIX  UHPPOBHX
MAaWHH,

2. ®IIY npeaunasnayeno Aas GhiCTpoAeicTByloOuled UHPPOBOiL
3aMHCH C MarHHTHOM JIEHTH Ha (OTONJIEHKY Ppe3yJIbTaTOB Bhi-
uncaen#it, noayvennsix Ha BICM. CkopocTh 3anuch Ha ¢oto-
naenky paBHa 200 mecsATHuHBIX uwucen B cekyHay. Ilpu Heobxonm-
MOCTH CKOPOCTb 3afMCH MOXeT ObiTb 3HAYHTENbHO MOBHILEHA.
®ITY moxer pa6oratb coBMmectHo ¢ BOCM Ges npomexyToutoii
3aMUCH Ha MarHUTHYIO JIEHTY HH GapabaH.

3. 3anuch Ha (OTONJEHKY TNPOH3BOAMTCA C TMOMOILbIO cre-

LHANbHLIX aproHO-PTYTHBIX Aamn. M3o6paxerne undp (na namnsl
HajeThl uudposbie TpadapeThl) MPOEKTHPYeTCst Ha (OTOMIEHKY
HHAHBHAYA/.bHBIMH 0GBbEKTHBAMH. anBO}lMTCﬂ ONTHKO-MeXaHHye-
CKas cXxeMma YCTPOWCTBA M NOKa3bIBAalOTCA OCOGEHHOCTH KOHCTPYK-
UHH.
4. MarunTHas JIeHTa CUMTHIBAETCH Ha CMEUMANbHOM MAarHWToO-
¢ope. Tlpeobpasopanie Kola UHCe W3 SBOHYHO-IECATHUHON CH-
CTeMbl B AECATHYHYIO H YNpaBJeHHe JlaMnaMH OCYILECTBASETCH
fIpH MOMOIIH 3JeKTPOHHOro G/10Ka.

5. DKCNOHHPOBAHHAR MJAEHKA MposiBAsieTcs, GUKCHPYETCH, Npo-

- MblBaeTcst # cywnutes Ha mawuxe 6001-1 co ckopocTbio 180 #/4ac.

C oronnenkn UHGPOBbIE PE3yabTaThi Pa3MHOXKAIOTCA MPH No-
MOMIM CreuHaabHOro aBTOMATHYECKOro NPOEKUHOHHOTO annapara
1a pyJonHyo Gotobymary c ysenuyenuem B 3,6 pasa co CKopo-
¢Tbto 600 m/uac. Porobymara o6pabarhiBaercs (npossieie. GuK-
calMA) Ha "aMKax.

3Hauk 2/bloe NOBBLILEHHE CKOPOCTH BHIXOAHBIX YCTPOACTB
MOXET OBIThb JOCTHFHYTO C TIOMOLIbIO HCMOJIb30BAHHS HEMEXaHH-
YeCKHX CMOCOROB 3amMuCH.
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Jloknan 18
(Teauchl)

KOBEJIEB B. B. — nuxenep

YCTOMYHUBOCTb PABOTbHI MATHMTHBIX
I BYXTAKTHbBIX PErMCTPOB CIBMIA

1. Boupocsl ycTOHUHBOCTH paGoThl percrpa CABHra, ABIAACH
BajiibiM SKCI/YATALMOHHBIM (hAKTOPOM, 3a MCKJIIOYEHHEM KpaT-
KHMX YNOMHHaHHH, B JuTeparype ne 0CBELLAIHCh.

2 Halinen crioco6 pacuera mpouecca repeaatu HaMarHuyeH-
HOCTH OMHOTO CepAeuHHKa K Jpyromy B ABYXTAKTHOM PErncTpe
CUBHIA, MHHYS PACCMOTPCHHC BPEMEHHDBIX COOTHOLUCHHH.

3. Ha octioBe pacyeta nocTpoeHbl rpaHKH, Jalouye 3aBHCi-
MOCTb MEJKAY HauabHbiM H KOHEUHDbIM 3HAYEHHsSIMH TICTOKa B
MATHHTHBIX CepPACYHHKAX, UTO JlaeT BO3MOXKHOCTb yKa3aTb 06a-
CTH HauyadbHbiX NOTOKOB, B KOTOPLIX cTabu/blbl  «@LHHHIA> i
«Hy:db» perncrpa.

4. Hccaeayercs 3aBHCHMOCTD VCTORUHBOCTH PErHCTPa OT aM-
TepBITKOB HMIYbCOB CABHTA, KPYTHINEL ux (poHTa ¥ COOTHOUIE-
st siTkon. [10Ka3aHo, 4TO KOHEYHOCT (poHTa HMMY1bCA CABHIA
HPHIOANT K YCTONUHBOCTH «iy.i» perucTpa. ’

5. PaccMOTPeHO BAHsiHNe HaKjoHa neTin rucTepesica la pa-
Goty perscTpa CABHFa NPH PA3IHUibIX [IPeANONOKEHHAX OTHOCH-
TeABHO  NPOLECCOB,  MPOHCXOLAUIMX B MAarHuTHOM MaTepuane,
Koria COCTORHHE MAaTePH2Aa XapaKTepi3yercs TOUKO, JNexajueit
BHYTPH MPEACbHON NETAH ricTepesuca.

Sanitized Copy Approved for Release 2010/07/08 "

Joxnan 19
(Teaucnt)

JTAYT B. H.— unxeHep

CXEMHbIE METOIbI YMEHbLIEHWUSA 3ACEBA
B 3ATIOMHUHAIOILHKX TPYBKAX M YCTPGRCTBO
CYUTBIBAHHS C MAJIbIM BPEMEHEM
YCNOKOEHHA

®|. PaccmarphBaetcs (PH3HYECKAn CYWHOCTb 3aceBa H o6cTon-
TEbCTBA, GJArONPHATCTBYIOUINE eMY.

2. Ilon(aauaaercn ‘BO3MOXKHOCTb YMEHbUICHHSA 3aceBa B He-
CKO/IBKO pa3 (ot 5 a0 10 pa3) ¢ oAHOBpEMEHHbIM YJyYlIEHHEeM
nokasaTeeii TPYGKH no ApyrHM napaMeTpaM myTem noaopa
ONTHMAJBHOIO PEXHMa 3aMHCH H CYHTHLIBAHHA.

. 3. TIpHBOAATCS SKCMEPHMEHTaNbHbBE AaHHBIE /Il HECKOJbKHX
rpy6OK M0 3aceBy B OGHYHOM H YJYHIIEHHOM PeXHME.

4. TIpHBOAMTCH CXeMa YCTPOHCTBA 3aNMCH — CYHTHIBAHHS A71A
1py6OK € BpeMeHeM BOCCTaHOBJIeHWs He GoJiee 4 MKCeK. Cxema
}ie 4yBCTBHTebHA K W3MEHEHWIo YaCTOTH o6pauieHHil K TpyGke
KOJly, 3aMHChiBA€MOMY B Heil. :

CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0

Hoxnan 20
(Teaucol)

JIIOBOBHUUY JI. A. — unxenep

ONEPATHBHOE 3AHOMHHA19111EE
YCTPOHCTBO HA 3. Jl. HAKOMV:TEJbHbBIX
TPYBKAX B3CM

Oneparuproe 3anoMuHalolee ycTpoiictso (3Y) BSCM Bbl-
NOJIHEHO Ha CreuHaJbHBIX 3NEKTPOHHOJYYEBbIX Haxgrynemu:ll‘x
TPyGKax C MOAyJsiuMedl Ha CHrHaJbHYIO MJACTHHY. ‘naphm_
AenbHOro AeiicTBHA Ha 39 pa3spsaaos ¢ 1023 suedikamu 3ano p
nanua Bbinoaneno Ha 1 073 namnax, 231 anonax u 39 3. 4. Epy -
Kax B 6J0yHOM odopmJennH. MakcuMasbHast 4actota paGoThl
80 xey. Otkaousiowas cxema TpyGoK paboTaer no npuuu.un&'
C/IOXKEHHS! PABHbIX CTAGHJH3HPOBAHHbIX TOKOB C ymauormeu:ee‘
Hanpskenust B 2,5 MKcexk. JIns yBeqHueHHs HaJ@XKHOCTH xgn:e-
HHSl NpUMeHeHa aBTOMATHYeCKas peryJupoBKa ypommMcqmm e
MOr'0 CHTHANa M CHCTEMa CUHTHIBAHHA nepel 3anwchio. Mony. lltlo
nyueit TPYGOK, UEHTPAJIM3OBAHHAS C TajbBAHHYECKOH CBA3bIO.

Jlns nocnesosatesibHON pereHepauui pactpa ncnonba)éefmn csg:
Gonnoe ot obpawenuit k 3Y Bpema. Hanexuocts pa6orbl 25}4
BEpAETCA TECTOBHIMH TPOrpaMMaMH H aBTOHOMHBIM xompg M-
[utaune TPYGOK NPOH3BOAMTCS OT UEHTPAJIH3OBAHHBIX CTaGHJ

3HPOBAHHBIX HCTOYHHKOB 10Ka.
pﬂ!l)'l yBeJIHYEHHSA ToJIE3HOT0 BpeEMEHH paGo’ru HCMoJb3yeTcs

pe3epBHpOBatHC Pa3PANOB H MPeLBApHTENbHAs NpPOBEPKA TPYGOK

H HX GJOKOB. SKCIUIyaTallHﬁ noKasaJjla A0CTaTOYHYIO HaleXXHOCTb N

ycrpoiicta (3a CYTKH MepeKuiouelHe Ha peseps: 1+2 pazpsnos).
o coum napametpam JaHHoe 3Y CTOHT B OAHOM psily C TaKo-
BHIMH )K€ 3arpaHHyibIMH.
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n.oluu 21
(Tesncu)
MAJIUHOBCKHH B. H. — Kanannar Texsugecknx Hayk

YCTPOACTBA, OCHOBAHHBIE HA COYETAHHUH
MATHHUTHBIX H KPHCTAJUIHYECKHX
A 3JIEMEHTOB

I. B Hacrosuiee BpeMs wHpoKoe pacnpocTpaHenHe HwmeioT
PEN2KCANMOHHbIE TeHepaTopsl, (JOPMHPOBaTENH M TPHITEpHHe
YCTPOACTBd, OCHOBAHHBIE Ha HCMONb30OBAaHHH N- H S-06pasnoit
X3apaKTEPHCTHK TOYEYHOrO -KPHCTAJLIHYECKOTO TPHOAA. ITH yerpoii-
CTB4 MOIYT ObiTh MOVIyYeHbl C NPHMEHEHHEM EeMKOCTH H HHIYK-
THBHOCTH. YCTPONCTBA C NPHMEHEHHEM eMKOCTH NIOVIYYHJIH  yXKe
AlocTaToyHOE ocBellenHe B auTeparype. Ilpencrasasior HHTepec
CXEMbl C MPHMEHEHHEM MHAYKTHBHOCTH, KOTOpbie HMEIOT PSR Crie-
UHQPHYECKHX CBOACTB.

MCHO.?IbBOBaHHe NOAMardiH4YnuBdeMOro Apoccenss no3soaser
NIOJYUHTb PeaKCaUHOHHBI EHePaTOp NepeMeHHON YacToTh, ¢op-
MHpoOBareb HMNY.1bCOB pa;muqum"« NPOAO/IKHTEJIBHOCTH H apy-
re ycrpoiicTsa. ITi ycTPoiicTBa TaKXKe BecbMa YAOGHH B 3Kcne-
PHMeHTaJbHOH pabore.

3. MnayKTHBHOCTH MOTYT GbiTb MCMOB30BAHM B CXeMe TpHr-
repa.

4. OnbiTHbIC M TCOPETHYECKHE HCC/IEA0BAHHS reHepaTopa ¢ Hu-
JOYKTHBHOCTbIO B lI€NH OCHOBAaHHHA NOKasbiBaloT, 4TO:

a) MeXJy 4acTotoii KoJeGanuii TeHepaTopa W BEJIHYHHON HH-
ANYKTHBHOCTH HMeeTcsi npsiMmo liponopuHoHaJbHasn 3aBHCHMOCTb;

6) BesMUHHA CKBaXKHOCTH TEHEPHPYEMBIX HMMNYJ/IbCOB MPH H3-
MEHEHHH HHAYKTHBHOCTH OCTaercs nOCTQﬂHHOﬁ;

B) M3MEHEHHEe CKBAaXKHOCTH BO3MOXIO NOJYYHTb MyTeM H3Me-
HEHHA Hanps)XE€HHA CMEUIeHHS B UenH OCHOBAHHSA.

5. nO.’ly‘lEHHble BbIBOLK MOXHO HCOJb30BaTh NpH  aHaause
YCTPOHCTB MalHOro THna.
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Hoxnan 22
(Teauncht)

MAMOHOB E. Y. — Kauauaat TeXHHYeCKHX HayK

OMNTHMAJHLHASL CKOPOCTb PABOTbI W LPYTHE
TEXHUYECKHAE NMOKA3ATEJNH ONEPATHBHBIX
YC1POACTB XPAHEHHSI MH®OPMALKH
AJIEKTPOHHBIX ABTOMATHYECKHX HH®POBBIX
BbIYHCJHUTEJbHbIX MAWHWH

Jlas onpenenennoii AJMTENbHOCTH apH(pMETHYECKHX onepaumii
Ha apudMmernueckom yctpoiicTee (AY) MOXHO BhIOpaTh ONTH-
Ma.blioe COOTHOILEHHe BPeMEeHH OXHaHHs ONepaTHBHOrO yCTpOH-
CTBa XpaHeHHs M AJHMTeJbHOCTH onepauud Ton Ha AY, npu Ko-
Topoit o6ecneunBactcs 3(deKTHBHASA CKOPOCTb BhluHCAeHHH. OT-
HOUIeNHe JUIHTEbHOCTH apH(MEeTHYeCKOH onepauMd K BpeMeHH
OXHAAHHS MOKA3biBALT, KaKyl0 YacTb [JIMTEJIbHOCTH ONepauuy Ha
AV 3aiiMMaer BpeMsi OXHIAHHA H XapakTepuayeT 3QQeKTHBHOCTL
pabGoThl YCTPOHCTBA XPaHEHHS.

B M3BecTHbIX KOHCTPYKLMAX MalHH Ha Oy onepauiio B AV
MOXeT TPe6OBaTbCs HECKOAbKO obpallleHHit K yCTPONCTBY Xpaue-
His. Cyliectsyer ONTHMa/bHAsi BEJHUHHA YKa3auHoro- Bbiule OT-
noiuetiis, na.rxbueﬁuxee nosbllleHHe KOTOpOro He naer CyLuecTBeH-
HOTC MOBBILEHHSI CKOPOCTH BBIYHCJIEHHIL.

CpaBHHTEJbHbIl aHA/H3 CKOPOCTH PAGOTbl PAa3MHUHBIX GbICTPO-
[lL‘ﬁCTBy!OuUIX yCTPOfiCTB XPaHECHHA TMOKAa3bIBACT, YTO HaHMelbluee
BpeMs OXKHAaHHS O6ECNeyHBAlOT YCTPONCTBA C 3JEKTPOHHOJyue-
BbIMM TPYOKaMu M MarHHTHbIMH cepiedunnkamu (6—12 mxcex).
AddrexTHBHOE NOBLILIEHHE EMKOCTH XpaleHWs Mo3sosfieT moay-
UiHTh MAarHHTHbIT GapaGaH ¥ MarHuTHble cepiaeynukd. OnHako
nanbosbliiee PacnpocTpaHeHHe B MallMHAX MOJYYHIH YCTPOCTBA
Ha 3JeKTpoHuoayueBsix Tpy6kax (IJIT).

M3 pasauynbix THnos DJIT npakTuyeckoe npumeHeHHe B UKQ-
posbix Maiunnax noayunan: a) JIT ocunasorpaduueckoro THna
(npumchesne no cucteme Bruabamca); 6) DJIT ¢ GapbepHoit cer-
Koii; B) IJIT ¢ BHyTpeuHHM BOCCTaHOBJeHHeM moTeHuuanos. I[lo
TeXHHYECKHM XAapaKTePHCTHKAM (eMKOCTb XpaHelnus, Koddduuu-
eut gonyctumblx obpautenuii u ap.) DJIT ¢ BHYTpeHHHM BoccTa-
HosJcHHeM MOTYT 061a1aTh npeumyulectsamu. [10 O6WIMM TeXHO-
IKOHOMHYECKHM MOKA3aTe 1M BLITOJHEE yCTPOGHCTBA XPaHEHHs Ha
AJIT ocuuanorpaduyeckoro Tuna.

O

1

3

Ioxnan 23
ziljl]A EB I. K. — kauauaar texuungeckus Hayx‘ (resucw)
MHOBCKHHM B. H.— kangugar TEXHHYECKHX Hayk

AHAJIH3 W MCCJIELOBAHHME CXEM T
PHITEPA
HA TOYEYHBIX KPHCTAJVIHMECKHX TPHONAX

HCTaTHYECKHX TPHOROB
Tb BHINIO/HEHA Ha OAHOM,

" H§ TPEAJIONKEHO ONTHMANBLHOrO BapHaHTa.

. Ilpu paccmorpenun TPHITEPHBIX CXE€M, YNpaBJseMbiX B oc-
HoBaHHe (6a3y), ueslecoo6pasHO HCNOAB3OBATH 33BHCHMOCTH Ha-
. IPAXEHHA OT ToKa. TPHOAN pa3iHuHBIX Mapok TIPH OAHUX H Tex
KE MapameTpax BHELUHHX Ueneii A4IOT pasiH4Hbe XapaKTepu-
CTHKH. Mo ceoemy Bumy ux moxHO Pa3GHTb Ha ABa OCHOBHBIX
THNA: S-06pa3nbie u neTseo6pastbie.

3. CxeMa TpHIrepa €O CHYETHMIM BXOZOM Ha ABYX TOYEYHHIX
KPHCTA/JIMYECKHX TPHONAX BBIMOJHAETCS AHAJOTHYHO J1aMNoBOMY
BRPHAHTY TDPHITEDA, HO, B OTJIHYHE OT HErO, MOXKET HMeTh TPH
H u:)!(é YeThipe yCTONYHEBIX COCTOSHHA.

- CpaBHenHe paspa6oranunix BapuanTo
B T| -
A ot p purrepa ua 2 tpHo

a) AJI NpaKTHYeCKoro HCMOJb30BaHHA CJleayeT peKOMeHJ0-

. BaTb PEXHM TpeX YCTOAYHBHX COCTOSIHHIL;

G) Ansi TpUrrepa B 3TOM pexHMe Led
BaTth TPHOAM ¢ S-06pa3uof xagakmpuc;x“:;oodpaauo enodese:
4. B uenu ocHosanuit Tpuonos MOrYT GbiTh BBEJEHH HHAYK-
111 ,HOCTH, 4TO MO3BOJIAET: a) H3GeKAThb NPHMEHEHHS eMKoCTedi B
:}ee;:x 06paTHOR CBx3H, 6) yBenHUHTH 4YBCTBHTEJILHOCTb  TPHr-
5. TlepcnekTuBHOI siBAsteTcs cxema TPHITEPa Ha OAHOM TPHOZE,
tana C2B (KC-8) ¢ nerzieoGpastbimu XapaKTepPHCTHKaMH, '
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JHoknan 24
(Tesnce}
O®EHTEHMOEH P. [ —unxenep

3ANOMKHHAIOWHE YCTPOACTBA HA
MATHHTHBIX BAPABAHAX

B aanHoit paGoTe npoBeaeHo HCCJIeOBaHHE 33BHCHMOCTH pas-
peLuaKnu.eﬁ cnocoBHOCTH, aMIIMTYAb BbIXOIHOTO Haﬂpﬂ)KeHHﬁ oT
OTAEJNbHBIX napamerpos TpakTa Mal‘HHTlIOFI 3aMHCH H Hccaeaona-
HHE HMMIY/bCHONO CTHPAHHA. TMon paapemalouxeﬁ €noco6HOCTLIO
noHumMaercs MaKCHMaJbHO AOMyCTHMOE YHCJO 3aMHUCAHHBIX Ha
eAnHrLe JAAUHB HOCHTEJIA HMIYJbCOB.

Ha ocHoBaHHH axcnepumemanbuux H TCOPBTH‘ICCKHX JaHHBIX
noKasaso, 4re C ysennqeﬁuem 3a30pa MeXAYy HOCHTEJIeM H IO
JIOBKOA yMeHblUaeTcs
(opmy/isl Aas OnpeieseHns pa3peiatoLueit CTOCCOHOCTH, aAMILIH-
TYAR BHXOAHBIX HMIYJBCOB npu 6eCKOHTAKTHOM 3aMHCH. Tpose-
JeHbl p Ta/IbHbIE HCCJIE, OCTH paapemalo»
wefi CMOCOGHOCTH H aMMAHTYAN BHIXOJHBIX HMOYJbCOB OT BEJH-
yHHb NepefHefi WeaH TOJOBKH,
TeJNbHOCTH 3anuchiBaeMbiX HMIYJ/IbCOB.

B pesyJbTaTe HCC/IENOBAHHS HMNYLCHOTO CTHPAHHSA BHIACHEHB!
NpHUHHbH MaJOro OTHOLICHHI curuaja/nomexa H nxmcn MeTo/bl
‘cTHpaHHsfi, NpH MOMOL KOTOPBIX MOXKHO YBEJIHUHTH OTHOLIEHHE
cxrnan/nomexa go 10--20. -

nposeneﬂu HCCJIe10BAHKS 3aMHCH HMMI1YJbCOB C GO/IbLINMH 9a-
crotamu, caenosanus. Cosjana JKCrepHMeHTaNbHasA YCTaHOBKa,
Ha KOTOpOﬁ ocyuxecmneua 3anHCh MMMYJIbCOB C 4acTOTaMH cjeno-
panusa a0 500 x2y.

paspeuuaiomiast cnoco6HocTb. TIpHBEAEHD,

Hamarlmqnaalouxeﬁ CHAH, AJaH-"

Doxnan 25

PAMEEB B. W.— nuxenep (esucw)

THI]N?BI:IE 3JIEMEHTbI BbIYUCJIHTEJbHbIX
AWIHH AHCKPETHOTO NEWCTBHSA

”Hxl‘)V?::é(;cx?;e,ng‘lixixj‘iTcetﬁﬁpameunn 0 KOHCTPYKilHH 3/1eKTPOH-
Tun;mble ofictn suuHCaHTE: HbIX MalHH JHCKPETHOrO AeHCTBHA.
Mem.oe:c%[::::)nne?kii::;pu' onpejensiolHe KAacc THIOBLIX 3Je-
e poepon M HafexHocTb. JloCTaTOYHOCTb 3THX

3.- Tpe6osanu
- % H KOHCT
KOHCTPYKLUMHL. PyKUHH THNOBbIX 31emenToB. [Tpumepnt
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Jloxaan 26
(Te3ucul)

TPYBHUKOB H. B. — kanauaar TeXHHYeCKHX Hayk

BHELMMHHE YCTPOACTBA ABTOMATH‘lEgKMX
BbICTPOLEACTBYIOLLIHX 1LlH®POBbI
BbIYUCJUTEJbHBIX MALWIHH

X

BHeWIHHMH YCTPORCTBAMH aBTOMATHUECKHX Bb‘ln':’l»gc.’;l:::;bl;l;lm

MAallKH OXBATHIBAETCA KOMINJIEKT YCTPOHCTB, ncno“cxgnﬂux Fode

NOATOTOBKH H BBOAA B BHUHC/IMTEJbHYIO MALIHHY O

WBIX Q15 PellleHHss 3afaun H HKCAUHH Pe3ybTa P! 8
BbIBOAHMBIX M3 M2ILUHHEL )

‘DYHKUMH BHELIHHX ynpg:cm " npeﬂ.;ﬁ

LIH
Gosauua. Opranusauus paGoTHl BHE )
mawnH. CKOPOCTb PaGOTH BHEWIHHX YCTPOACTB M CBA3D H

LIHHOH. .  Tlep-
Hocutean uxdopmauun. Buabl HOCHTEJCH. ﬂepd)ox(axp;u KY;HF).
¢donentsl. MaruutHas JexTa H MAarHdTHas MpOBOJOKa.

senTa. ] -
Cocrap o6opyaoBatHst H yHHHKALHA BHEWIHHX YCTPOHCTB.
k3

pJsieMble K HHM Tpe-
ycTpoiicTs  UWHQPOBHX
X ¢ Ma-

Ioxnar 27
(Te3ncur)
TAMNKHH M. B.— unxenep

3AMOMHHAIOMIEE YCTPOACTBO HA MATHUTHOR
JIEHTE B COBPEMEHHbIX YHUBEPCAJIbHbIX
3JIEKTPOHHBIX BbIYHCJIHTEJIbHbIX MAWMWHAX

1. B nociieaniee BpeMsi HaMeTHaach TeHIeHWHs K Pe3KOMY no-
BbILIEHHIO OCHOBHbLIX MOKa3areJeli 3anoMHuHAOUWNX .)’CTpOﬁCTB Ha
MAarHHTHOH JeHTe (nonmmemie NJAOTHOCTH 33MHCH, YMeHbulcHHe
BpEMEHH pas3roHa M OCTaHOBa JieHTH). B pesyapTaTe snauuteasio
NOBLILAKTCS Tpeﬁonamm K TOYHOCTH H3rOTOB.I€HHSA JienTonpo-
TAMHOTO MEXaHH3Ma H MAarHHTHBIX TOJOBOK, TpeGyercs Goaee
npoyHas ocuoBa MarHHTHOM JIEHTbI, YCJOXHAETCHA KOHCTPYKUHs
JIEHTOMPOTSIKHbIX YCTPOMCTB.

2. Tpe6oBanns MHHMMyMa annapatypbl H JOCTATOMHON CKO-
pocTu paﬁoTu NPHBOAAT K napa.'me.'xbno»noc.'!(',loumc.'xbnOMy
4-X HAH 8-MH HOPOXEYHOMY MpPHHUMMY 3amuci KoaoB. Yncao
BCNOMOr'aTe IbHbIX AOPOXKEK TMNPH 3TOM JIO/IKHO ObiTh CBC1CHO
K MHHHMYMY. Maunoe Bpems pasrona JenTbl NPHUBOIHT K neo6xo-
AHMOCTH [M0/1b30BaThCH NpH  3aMucH CHHXPOHH3HPYIOILHMI  HM-
NyJ/bCaMH, CYUHTBIBAEMBIMH C JIEHTHI, YTO YCJIOKISET KOUCTPYKIMIO
FOJIOBKH.

3. TloBbllieHHe NAOTHOCTH 3aNHCH AOCTHLAETCA 33 CHET V.IVY-
LIeHHS MapaMeTpoB JIEHTH H MAarHHTHbIX I'OJIOBOK W 34  cyer
CHH)XeHHsl ypoBHs 3anucH. Ilpumensercs Meroa 3anmci «c  ne-
BO3BpallleHHEM K HYJIO», NO3BOJAIOWMEA NPH NPOYHX PABHLIX YC-
JIOBHSAX MOBBICHTb TUIOTHOCTbL BABOE.

4. Jlns  aBTOMAaTHYECKOTO KOHTPOJS MPABHJIBHOCTH PAGOTLI
ynoTpeGAsIOTCA ABAa METONA: Ha HEYETHOCTb YHCAA MMDV.IhCOB B
OAHOK CTPOKE H MPH TNOMOLIM CYMMHDOBaHHS KOAOB. [lepsbiit
MEeTOA 60Jiee CJOXEH M TNpeanoyTeHHe MOMKHO ObiTh OTIAHO
BTOPOMY.
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Jloxaan 28
(re3ucw}

DPEONOPOB A. C. — unxenep

MATHUTHOE OMNEPATHBHOE 3ATIOMH HAIOLWEE
YCTPOUCTBO

1. OnepaTBHOe 3anoMHHAIOLIEe YCTPOHCTBO HA GQ)ep;:luTﬁﬁ
uMeeT Manoe BpcMs obpalienysi. [1puHATas cxema BHOOPK | n
cesl no3soasieT O6pallaThCA MPH  CUHTBIBAHHH CPa3y KoH cen
paspsaaM OJHOrO 4HC/A, He OKa3biBas BO3AEHCTBHA TOKaMTaxaﬂ
GOpKHM . Ha JpYrHe UHC/Ja 3aNOMHHAIOUETO yCTPOHCTBA. o
CxeMa T03BO/AET OCYLIECTEATh CUHTbIBAHHE KOAOB NMPH (YOPCHP!
BAHHBIX PEXHMaX, YTO NPHBOJHT K YBEJIHUEHHIO BLIXOAHOTO CHT-
Haja M COKPAUIEHHIO BPEMEHH BbIGOPKH.

2. Hcnoab3oBanie 1as Liencit 3anoMuHaliisg ABYX CepAeyHu-
KOB Ha O/IHH [BOHUHbBIA Pa3ps CyILECTBRUHO NoBbilIALT uaénem-
HOCTB PaGoTLi 3AMOMINAIOUIErO YCTPORCTBA W CHHAKACT TPE osal;
Hus K oT6opy maruwruam\} CepACYHIKOB 10 CPABHEHHIO C APYTHM

ecTHbIMU cxemami 3V.

MB& B cxeme 3aMOMHHAIOLIErO YCTPONCTBA MPELyCMOTPEHB! 3¢-
(peKTHBHBIC CNOCOOBI YCTPAHEHNA HABOIKHM OT CHIHAjA 3anuci :g
BXOfE YCHJHTEJIS — CYUATBIBAHHS, UTO nOSI:?,’lﬂQT CpaBHHTEb
ac CUWHTL 3a1a4y CYHTBIBAHHS CHIHAIA.
" \l,mﬂ%mmrzm CXCMA KOMMYTALWH Uereii BBIGOPKH HHCe 0380~
JSieT 3HAUHTENLHO COKPATHTH BEJHYHHY H3MeHeHHs &MIAHTYAbI
BLIXOAHOFO CHIHAA B 3ALICHMOCTH OT KOJO0B, XPAHSILLMXCA B AaH-
aspsiie. -
‘[()h‘.‘}‘p‘\\gxelr MArHHTHOIO OflC) (ITHBHOTO 3aMOMHHAIOUICTO YCTPOH-
cTBa MPOBEPAETCA MpH cosyecTiON padote ¢ BICM. POEy«?bT;!Tb!
3KCNIYaTauMH MaKeTa Mo3poJsioT C1edath BbIBOL O AOCTATOMHO
BHICOKOI HAZEXKHOCTH  3ATOMHHAIOUMX  YCTPOHCTB  TAKOFO THNA.

Joxnan 29
(Te3ucH)

INKABAPA E. A. — KauIHAaT TeXHHYECKHX HayK

HMIIYJIbCHOE MEPEMATHHYHBAHHE ®EPPHTOB
C NPAMOYTOJIbHOR METJEA FHCTEPE3HCA
1. XapaKkTepHCTHKH (beppOMarHHTHHX CepAeYHHKOB NpH pa-
6Gote B HMITyJIbCHOM peXHMe CYLUEeCTBEHHO OTJIHYAIOTCH OT HX CTa-
THYECKHX XapaKTEepPHCTHK. OCHOBHyIO poJib B H3MEHEHHH Xapakre-
CepPIeYHHKOB Hrpaer 3¢(¢eKT MarHuTHOR

PHCTHK  (eppHTOBHIX
BA3KOCTH.

2. IlanHoe HCC/IeNOBAHHE NPOBONMAOCH AMS CAYdas nepemar-
HHYHBAHHA HMNy/IbcaMu Toka. CyluectBenHoe BJHSHHE Ha npo-
LecChl, MPOHCXOAsilME B Cep/ieYHHKe OKasnBaeT (opMa mepemar-
HHYHBAIOLIHX HMMYJIbCOB TOKa. '

3. BpeMsi nepemMarHHuHBaHHA NpPH CORPOTHBJIEHHH HArpy3KH,
PaBHOM GECKOHEYHOCTH, MOXeT GHTh BHPaXKEHO COOTBETCTBYIOWER.
3aBHCHMOCTbIO OT MAapaMeTpoB HMMDYJbCa TOKA M NapaMerpos
CepleyHHKa. : .

Haknon Bocxonsimed wactn neram ‘rucrepesuca moxer OuTb
Y4TeH NyTeM BBEJCHHS OTHOUICHHS NPHPAUIEHHS WHAYKUHH K NpH-
PaLleHHIO HanpseHHOCTH. Tlpu Goviblof KpyTH3He (POHTA HM-
MyJbCa H3MEHEeHHE HAKJIOHa NeT/H NPAaKTHYeCKH He BJAHSeT Ha
BPeMsi NepeMarHHYHBaHHs.

4. DIIC, mumykTHpyeMas B OOMOTKe CepEeYHWKa 3a BpeMs
NepeMarHHYHBaHUs (€CJIH CYHTATh ee NMOCTOAHHON B TeYeHHe 3TOTO
BPEMEHH), TaK}Ke MOXET OWTh BHIPAXKEHa aHAJIHTHYECKH. °

5. 3Hayenus BpemenH nepemarnuuusanust v IJIC, paccyntan-
Hble aHAJHTHYECKH, COBMAAAIOT C IKCNEPHMEHTAaJbHLIME KPHBHIMH
C TOYHOCTBIO MOTPELIHOCTH u3MepeHHsa 10+-15%. Ypeanuenue 3ua-
YeHHH HAK/IOHA M MaJbiX MOMeX Ha IKCMEPHMEHTAJNbHHX KPHBHIX
COTJ/IaCYeTCsi C NOJIOKEHHEM O TOM, YTO BPeMsl MArHHTHOR peak-
CallHH YBEJIHYHBAETCA C yMeHblUEHHEM HAMarHHUMBalOLIero Mous.

6. Tlpu yMeublUEHHH AJHTENLHOCTH HMIY.1bCOB 10 HEKOTOPOro
3HAUEHHS H YBEJHYEHHH YacCTOTH nepeMarHu4yuBaHHa N0 500 Ky
LWHPHHA NeTJH FHCTEpe3HCa MOYTH HE H3MEHAETCH, HO 3aMeTHO
YMeHbLUAeTCs ee BLICOTa W HAKJIOH  BOCXOASILE! BETBH.

7. Ha ocHoBanuu NPOH3BEAEHHBIX HCCJIe10BaHHA MOXHO peko-
MEHAO0BATL NMpPH NPOCKTHPOBAHHH HMIYJbCHBIX YCTPOACTB Ha ¢ep-
PHTOBBIX CeDIEYHHKAX MNPHMEHEHHE YNPABJAIOWHX HMOYABCOB C
1IOCTOSIHHOH BPeMEHH (ppoura MEHbLLe, YyeM MNOCTOAHHASA BpeMeHH
MarHHTHO#H pETaKCaUHH, NJIHTEJbHOCTBIO HAaMarHH4YyHBawluUlero Hm-
nyAbca,paBHoit 3--5 NOCTOSHHON BPEMEHH MarHHTHOM pe-1aKcaumu,
M aMIUIKTY/IOH, COOTBETCTBYIOWIECH 3HAYeHHI0 35 KO3PUHTHBHO!
CHJbl J1aHHOTO CepaeYHHKa.
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Hoxnax 30
(Te3ncu)
ABPAMOB A. A. — xanpugar GH3.-MaT. Hayk

PEWUEHHE BOJIBLUMX CHCTEM JIHHEAHBIX
AJITEBPAHYECKHX YPABHEHMA HA B3CM

Ha B3CM 6bi10 peweno HECKOJIbKO cucTeM ¢ 200—300 Hews-

BECTHBIMH (CHCTEMBI BO3HHKJH MPH YPaBHHBAHHH IeOJe3HYECKHX

ceteii). HekoTopble 3 sTHX cucTem GbIIH  nepeonpeneneHHbIMH

b C y4YeTom 7pe603mmn MHHHMyMa CYMMK KBaapartos

norpewHocreit 6e3 nepexosa k HOPMaJIbHOH CHCTeMe ypaBHeHHil.

Cucremb o6nananu Tem CBOACTBOM, 4TO 6oJbLIOE YHCAO Ko3¢-

dHUHeHTOB paBHsIOCH Hy/o. CHCTeMbl pelasiCh METOZOM HTe-

Upesshiuafino Mennennas CXOHMOCTb MpeoaosieBanach

CNeUHalbHLMK npuemam. Heo6xomnmocTs 60bioro YHCcaa BCNo-

MOraTesibHbiX onepauuii (apudmetnyecknx u 0co6eHHo onepauuft

WHUH € MarHHTHbIM 3aNOMHHAIOLUM YCTPOACTBOM) oueHb cHHMXKana 3¢-
6) nPHMFHEH”E MA deKTHBHOCTL pabotei BACM.,

UAOHHBIM cnoco6om COBEpLICHHO He:
HH3alHH npueMos YCKOpEeHHs CXOAHMOCTH.
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Joxnan 31
(Tesncnl)

bCKAS{ HU. K.
HUH H. C.--KaHauaat ¢us.-MaT. HayK

ABTOMATHYECKHHA MEPEBOA C
AHIJIHACKOIo $i3bIKA HA PYCCKHA HA B3CM

Coananne BICM. BACM nokasana cebs, KaK MOLIHOe cpel-
CTBO HayYHh* HCC/AeNOBaHHii. Peluenne JIOrHYeCKHX 3anau #B-
JNIAeTCA HOBBIN 3TAfNOM B HCMOJb30BAHHH 3JIEKTPOHHBIX BBIYHCJIH-
TeJbHBIX Mallli... ABTOMAaTHYECKHi MepeBoj C OQHOr0 f3biKa Ha
Apyroft — npumep peenus Jjoruueckoii 3agaun. BACM nosso-
JSIeT MCC/Iei0BaTh JOFHYECKHE CXeMbl MepeBoja M BblpaGotath
NPHHLUMNLL /151 CO3aHHS CeWHANH3HPOBAHHOM TNePeBOJHOH Ma-
WHHB, ODKCMEpHMEHT MepeBoja HayYHO-TEXHMUYECKOro TeKcTa ¢
BHCIHACKOTO A3bIKa Ha PYCCKHil ¢ nomolpio BACM.

O6ocHo-

TNIDHHUHNB  ABTOMAaTHYECKOro nepesoaa.
Bson

OcHoBHble
3amena OyKB HYHC/JAaMH.

BaHHs BO3MOXKHOCTH nepeBoaa.
TeKcTa.

Cospnanre creunabHoro caosaps. CioBa OHO3HAYHbIE H MHO-
rosHayuble. ['paMMaTHuecKHe NpH3HAaKKH cioB. BoamoxHocTs no-
noaxenus caosaps. O6bem caosaps. Cneuuanu3upoBaHHbBE CJIO-
BapH s PasiHublx 061acTeil HaYKH H TeXHHKH.

Pasnenenne npouecca nepeBoja Ha ABe I/aBHble YAaCTH: aHa-
M3 M CHHTE3. 3aMeHa aHIJIHACKHX CJIOB 3KBHBAJIEHTAMH — pe-
3ynbTAT MPHMEHEHHs AHMIMACKOW 4acTH caoBaps. JluxoTromHye-
cKHe cxeMnl anannsa. OnpejlefieHHe rpaMMaTHueckol ¢opMbl pyc-
CKHX CJIOB SBJISIETCA DPe3yJbTaTOM aHaAHW3a aHIJIHACKOTO npea-
JIOXKEeHHs H BHIPAXKAeTCsi ¢ MOMOLILIO MPH3HAKOB 3IKBUBA/IEHTOB.

HameneHne rpamMmarHyeckoil (OPMB PYCCKHX CJIOB, B3fThIX H3

CJI0Baps, B COOTBETCTBHH C NPH3HAKAMH 3KBHBAJIEHTOB — pe3yJib-
TAT MPHMEHEHHA CXEM CHHTE3a pYCCKOro MpeaJOKeHHSA. BO3BP3'
uieHHe K OyKBaM W BBIBOA Pe3y/bTaToB.

CreneHb H3MEHEHHS OTAEJbHbIX YacTen TiporpamMmbl nepesoaa
AN TEKCTOB H3 PAasfuyHblX 006JacTed HAayKH H TexHHkH. [lpu-
TrOJHOCTb CXeM CHHTe3a /14 nepesojla € PpasjaHYHbIX SA3bLIKOB.
B03MOXHOCTL NOMOJIHEHHS €A0Baps C NOMOLUbK MALUHHDI,

TlpuMepbl nepeBosia aHrJIHMHCKOro TEKCTa.

Hoxaan 32
(Tesucn)
BOJIKOB E. A.— xauaunar ¢us.-Mar. Hayk

O MOBbLIWIEHHH CKOPOCTH BbIYHCJIEHHSA
3JIEMEHTAPHbIX ®YHKUHH HA B3CM

TTpn pelueHHH HeKOTOPHIX TPyNOEMKHX 3azay Ha BACM okoo
NOJIOBHHLI OGLUEr0 CYETHOTO BPEMEHH, a MHOrAa H GoJiblue, 3aHH-
MaeT BhIYHC/EHHE 3/IeMeHTapHBIX (QYHKUHIl NO CTaHAAPTHHIM No1-
nporpammaM. [103TOMy [OBHIILIEHHE CKOPOCTH BHLIYHCJIEHHS 3Je-
MEHTapHhIX (YHKUHI -NPEACTABAACT 3HAUHTENbHHIT NPAKTHYECKHIT
HHTEpec.

CyiuecTsyiomse cTannapTHsie noanporpaMMel BACM e sb-
JSIIOTCS ONTHMAJIbHBIMH B OTHOLUGHHH 3aTPaThl BPEMEHH Ha Bbi-
YHCJIEHHE 3/IEMEHTapHBIX (GyHKUMH.

Hmeetcs Tpu npuema, No3BOJsIOLIHE COKPATUTH BPeMs Bbi-
YHCJIeHHS MHOrHX  QyHKuMi. [lepsbiii — cieayer 3HaunTedbHO
YMEHbUIHTh NHAMa3oH H3MEeHEeHHs aprymesra. BTOpOﬁ -— Ha naH-
HOM OTpe3Ke H3MEHeHWsl apryMeHTa CJejyeT annpoOKCHMHPOBATH
DYHKUHIO HAHAYHILHM NOJHHOMOM, KOTOPHIi OGBIYHO COAEPHKHT
MeHbllle YJIEHOB, YeM, HanpHMep, OTPe30K psaa, 06ecneynBaioUHil
Ty e TOYHOCTb. TpeTHii — mosyyeHHHH noJHHOM credyer noa-
CYHTHBATL Mo cxeme I'opHepa HenocpeicTseHHo (6€3 uMK.Ia).

B wacrHocTH, npu Hcnoabsosanun B I3V (1HOAHOE 3anomu-
Haiolllee  yCTPOACTBO) JONOJIHHTENLHBIX 8 sueek Aas MNOANpo-
TPaMMbl BHIYHCJIEHHS JorapudMa W 12 siveek A/1s MOANPOrpaMMBbl
BHYHC/ICHHS MOKA3aTeJbHOR (QYHKUHH MOXHO COKPaTHTh BpeMs
BBYHC/EHHS JlorapudMa NpHGIH3HTENbHO B 2 pasa M CKOPOCTH
BHYHC/IEHHS NOKA3aTeNbHOR QYHKUHH NPHONH3HTENbHO B 2,5 pasa.
Tlpu yBeJHYeHHH CYWIECTBYIOUIEH TNOANPOrPAMME  BHIYHCAEHHS
(YHKUHH «apKT4HIeHC» MPHGJH3HTENBHO B [1Ba Pa3a MOXHO NO-
BHCHTb CKOPOCTb €€ BbIYHC/IeHHs NPHOJH3HTeNbHO B 12 pas.
PeanbHo BO3MOMHO MOBBICHTb CKOpPOCTb BBLIYHCJCHHS TPHIOHOMET-
PHYeCKHX OyHKUHA NpHOIH3HTENbHO B ABa pasa.
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Hoknan 33
(Te3nchr)
TABPUJIOB M. A.-— I0KTOp TeXHHUECKHX HayK

AHAJIHTUYECKUE W TPA®O-AHAJIMTHYECKHUE
METOAbI CHHTE3A JEKOLHMPYIOUIHX YCTPOHCTB

1. Cunres pekoanpyloux yerpoiicts TpeGyer peurenmsi cae-
AYIOUIHX 3a]ay:

a) BHIGOP cHCTEMBI CHMHAJOB, 061ajaioleli HAnGOIbILIE] 3¢-
DEKTHBIIOCTLIO U HAZEKHOCTHIO;

G) BBIGOP TEXHHYECKHX CPEACTB, KOTOPbIE O3BOSIH Gbl peaanu-
30BATb CHCTEMY CHIHAAOB C HAHMEHbIIMM  KOJHYECTBOM  3ac-
MEHTOB.

2. 3anaya 3MEKTUBHOCTH CHCTEMBI CHPHAJIOB CBOAMICH K Bbi-
Gopy cHCTeMbl KOMGWIMPOBAHNSA, NPH KOTOPOH 3afdHIOE YHCAO
CHPHA10B MOMAC Gbl ObiTh MepelaHo NPH MOMOWH HAaHMCHbLICTO
KOJIHYeCTBA HMIY.1bcoB. C TOUKH 3penusi KOMOHHHPOBAHHA B 3TOM
OTHOILECHHH HYXHO PA3JH4aTh MOJHLIC H HEMOJHbIE 3JIeMEHTHI
KOMGHHHpOBatHa. MMeowecs B pacnopsieinus npoeKTHPOBUIMKA
cpeacTBa (KaHa.dbl CBAI3M, HMIY/IbCbl M (H3HUECKHE CBONCTBA HX,
HCNOIb3yeMble 1151 KOMOHHHPOBaHHs) MOryT ObiTb CBeAeHbl K
MOJIHLIM H HEMOMHLIM 3JIEMEHTaM KOMOHHHPOBAHUS NPH MOMOLLM
aHaM3a TabIHU ABOMUHBIX YHCE, XapaKTePH3YIOWMX (U3HUECKH
peanu3yembiec KOMGHHALHH. !

3. 3anaua HACKHOCTH Nepeaaun CHrHAJNOB CBOAMTCS K Bbi-
Gopy H3 BCCX BO3MOXHLIX KOMOHHALMI TaKHX, KOTOpbie He ja-
Baau Obl [IEPEXOAA OJHOTO M3 CHIHANOB B ADPYrOW. Pasauyator
CHCTEMbl CHIHAJIOB € 3aLUMTHLIM  OTKa3oM (¢ o6Hapykenuem
OWHOKH) H C HCHPABJICHHEM HCKAXKCHHS (CAMOKOPPEKTHPVIOWHECH
curnanst). Kavectsennoe pacemorpense sonpoca o BbiGOpe nHa-
ACKHOH CHCTEMBI CHTHATOB  Y1061H0 NPOH3BOAHTb TMPH  MOMOLLLH
rpados, NpeACT: B COGOH BLIGPaHHbIe CHTHAIL B BHAE
Y310B H BO3MOXKHbIC NCPEXOIbl MEXHK1Yy HHMH NPH 3a1aHHBIX HCK3-
Kenusix poBiae sersed. KoduyecTBennas oueHka HaaemHOCTH
nepejiaun TpebyeT  anadiza  nomexoyctoiiunpocti. HeoGxoaumo
OTMCTHTb, 4TO B TOM I JADYTOM CJyyae HYKHO YYHTBIBATH HE
TOABKO [TOMCXH B Kanajie CHSLIH, HO B HCKOOKEeiHs, JaBaeMble
HOBPCHKACHHSMI 3ICMCHTOE KOAMPYIOHIN 11 1CKG,IHPYIOUHX YT
poiicTn.

4. ﬂ(‘K(\,lI!;‘\)YilIUX\‘ VOTPOHCTHY ¢ 4allgiTHBIM OTKA30M npHHaa-
JeMAT K OTHOTAKTHBIN POACHHBIM - CNCAMAM A ¢ HCTIPABICHHCN
HCKA MO KoOMPBOFOTERTHEIN KH.H(H\’AHll‘HH‘nh‘ COOTHOIIC IS
MOATY W OOTHEIY B HCHOOBRLIN afeMenron k\\\!ﬁl!!(lil)(\'\ﬁ‘H(H
OO TOM IO GBS 1 OCHOBE H3a Tab.

ABOHUYHBIX GHCEJ, XapaKTEPH3YIOWHMX CHCTeMy CHTHanoB. Jddek-
THBHOCTh CHCTEM CHTHAJIOB 3HAYHTE/BHO YBEJIHUHBAETCA NMPH KOM-
GHIIPOBAHHOM MCMOAb30BAHHH (H3HYecKHX CBOICTB HMIY/bCOB,
nenoabayembix s Bei6opa. OGuwe Bonpockl MOCTPOEHHS CHCTeM
CHrHaJ 0B ¢ HCMpaBJ/IeHHEM HCKaXeHHH €lIe He HCCJIeAOBaHbI. OTIH‘
Caniibie B JIHTEpAType CHCTEMBI CHrHanos (Xemmuura, Baruepa)
ABAAKOTCH, OUEBHIHO, YACTUBLIMH CJYy4YasaMH.

5. 3anaua cosnaHua peseiinoi CXeMbl, PeajH3ylouel CHCTeMy
CHIHAI0B, OTHOCHTCA K TEODMH PpeNeHHWX CXeM H B NpHHUHMe
npeicTasaser coGo# 3anauy nocrpoenus (1, K) — nomochika.
Hmeercs psix meronos pewenus 3toii sapaun (ananutyeckue,
rpaguyeckue, TaG.uyHble). ABTOpOM npeasioxen Metoa, Ga3-
pylouica Ha Qopmynax JoxHHX uenedi. Mcnosbsosanue storo
METO4a AaeT BO3MOXHOCTh NPH NPHMCHEHHH BEHTHJIbHBIX 3.1€MeH-
TOB MOJYYHTb cxemy, TpéGleluyK] BCero onHoro nepekavyanuero
KOHTAKTa Ha KaM(IOM H3 5.1EMEHTOB. 3TO 1aeT HenocpeiCcTBenHumil
nepexoa x NpHMEHEHHI0 3JEKTPOHHBLIX H KPHCTAANIHYCCKHX 3.Je-
MEHTOB. ﬂ.’lﬂ CcXem ¢ 3JE€KTPOMATHHTHLIMH  3/IeMEHTaMH pauuo-
HaJbHHM fBJAfETCA NPpHMEHEHHEe KOM()HHHPOH&HHH Ha OOMOTKax.
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Joxaan 34

(Tesncnt)
EPILIOB A. I. —HayyHui#i COTPYAHHK

NPOrPAMMHPYIOIWIAS NMPOTPAMMA
IJis B3CM AH CCCP

MonroroBka 3aaanus K pa6ore ¢ T[T COCTOHT B COCTaBJAeHHH
JIOrHYecKOf CXeMbl NPOrPaMMHl, T. €. B MPEICTABJEHHH 3ailaun
B BHAE MNOC/IEA0BATENbHOCTH HECKOJIbKHX THIOB CTaHAAPTHBIX
«onepatopos». KaXbifi TakoA onepaTop NpeACTaBiser CcoGoil
peulense HekoTopofi craniaprHol 3amaun. III1 pasauuaer cae-
QylolHe THMH CTaHAAPTHBIX ONEPaTopOB: apH(pMeTHUeCKHii omne-
patop A, soruueckui onepatop P, uuK’, HecTaHAapTHHMA omnepa-
Top H.

pI'll'l COCTOHT M3 Tpex uacreil, pa6oTaloliMX OAHA BCJIeN 3a
apyro#, [I1-1, TIM-2 u MI1-3. TII1-1, nocrenosatensHo o6paba-
ThiBas onepatopu A, P u H, pacnucuBaer ¢opmyan apHpMeTH-
YeCKHX ONepaTopoB B IOTOBYI0 NporpaMMy (MpH 3TOM MPOH3BO-
IHTCA MaKCHMaJbHasi SKOHOMHs pPaGouHX sueeK B MNpejenax
ONHOTO OMnepaTopa), CTPOMT KOMAHAH TMepelayH YTPABJEHHS,
peannsyiolHe JOrHYeCKHe onepatopn, a onepatop H mepenaer
Ge3 uaMenenuil B nporpammy. I1I1-2, o6pa6GaThiBasi IHKJILI, CTPOHT
BCE KOMaHIH YNpasJeHHs, OTHOCsLHecss K LHKAMY, H GopMHpYer
KOHCTaHTHl Mepeajpecalyd H HauyaJbHHA BHA MEPEeMEHHbIX
KOMaHl, MpHYeM BCe KOMaHAW YMNpaBJieHHs, OTHOCAUHECS K Npo-
rpamMMe, MOJYy4aloTCA B OTHOCHTeNbHHX aapecax. I1I1-3 npouaso-
JHT pachpeieseHHe MaMATH, OKOHYATENbHYIO KOMIOHOBKY Ipo-
rpaMMbl, feyaTb FOTOBOA NPOrPaMMHL.

OnuchiBaeMasi NPOrpaMMHpYyIOIasi NPOrpaMMa  CONEPHHT
1500 KomMaHna H sBAsieTcS 2-M BapHAHTOM NPOrPaMMBbI, COCTAaB-
JeHHBIM B OKTs6pe 1955 r. — anBape 1956 r. 1-i BapHanT
6ula1 cocTaBied B OKTAGpe 1954 r. — anpene 1955 r. JI. H. Ko-
postesum (II1-1), A. I1. EpwosuimM (I171-2) u A. U. Cparo-
suy (TI1-3)."

HekoTopsie nepcneKTHBH PAa3BHTHA 3ITOM0 HAMNpPaBJEHHS aBTO-
MaTHYeCKOro MPOrpaMMHPOBAHHS:

Hcnonb3oBanue roTOBHMX THNOBHIX NPOrPaMM.

2. Tepenaya MawHHe COCTaBJIEHHA GXEMbl MpPOrpaMMbl M0
CXeMe Cyera, HCXONf H3 TPeGOBAHHA NOJYYEHHS JYULIEr0 BapH-
aHTa NPOrpaMMBL.

Joxnan 35
(TesucH)

{JKOTOJIEB E. A.— nHayuinit corpyaHsk

ONbIT PABOTbl HA MAIUHHE M-2
C ABTOMATHYECKHM YYETOM MACIUTABOB

Hannoe coo6lueHHe NOCBALUIEHO HEKOTOPHIM BOMPOCAM PO~
FPaMMHPOBAHHA C MOMOWIBIO METOAA <«NJIAaBAlOIHX MaclTaGoB»
npH_pa6ore Ha (HUKCHPOBAaHHOW 3anATOM. -

CylHOCTb MeTola «ILIaBAIOUWMX MacwTaGoB», NPHMEHEHHONo
AR psiia 3ajay COTPyAHHKaMH Buiuncaurenbhoro uentpa MIY na
mawnde M-2 SHUH AH CCCP, cocTouT B TOM, UTO HeKOTOphbie
YHCIA XPAHATCA B ABYX suefikax 3Y: B ONHOI — «MaHTHCCas,
a B APYroit — «NOpANOK» (HJAH «MacwiTab»)uncaa; Mo XOAy Bh-
YMCTIEHHH BO3HHKaeT HEOGXOAHMOCTb H3MEHeHHs MacluTa6oB

. TeX HJH HHbIX BEJHYHH, YTO MPOH3BOAHTCA ABTCMAaTHUECKH npo-

rpaMMoii.

PaccMaTpuBaloTcsi  CTaHaapTHbie TNOANPOrPAMMBI  OCHOBHBIX
SJIEMEHTapHbIX (yHKUHi, cocTaBiewHbix B MIY nas nauxoro
MeTOAa: MOANPOrpaMMbl NEepeBoia H3 NEeCATHPHYHOA CHCTEMK CYH-
CJIeHHSI B [BOHYHYIO M H3 JBOHYHONH B NECATHPHUHYIO.

Kpome TOro, paccmatpuBaloTcs MporpaMMbl MHTErPHPOBAHHA
cHcTeM aH¢depeHUHanbHbIX YpaBHeHHi No Meroay Pyure-Kytra
C BHIOH3MeHeHHeM ['wnna, Korna mnpaBble YacTH SIBASIOTCA MO-
JIHHOMAMH OT HCKOMbIX (DYHKUMH, a TakXXe, KOTa rpaBble uacTH
NPE/ICTaBAAIOT CO60# APO6b H3 TPHMOHOMETPHUECKHX MOJHHOMOB.

ITpOH3BOAMTCA CpaBHEHHE C TNPOrpaMMaMH, COCTABJCHHBIMH
Ha I1aBalOULYI0 3aNATYIO, MOKA3blBAIOTCS HENOCTaTKH H MpeHMy-
1ecTBa OGOHX METOAOB.

Ha npumepe pemenns anre6pauyeckoro ypaBHEHHS METONOM
JloGaueBcKoro nokasbiBaeTcs MPEHMYLIECTBO MeTONa «NJaaalo-
KX Macwrabos» nepea paGoTod Ha MJaBaiollell 3amaTofl.
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Jloknax 36
(Tesuch)
hayk

KAPMA3UWHA JL H. — kauaugat (u3- MaT.

BbIYMCJEHHE TABJHUIL HA MALIMHAX

‘1. G 1952 r. Binyckaercs cepHs «MaremaTnyeckie TaGAHUb!
UTM u BT AH CCCP».

Creun¢uxa paboTh HalL Ta6NHIAMH COCTOHT B Heo6XOLUMO-
oT# BLIBOAA H KOHTPOVs GoubLOrO ypcaa sHaveHuil.

BriyHc/eHHe, KOHTPOIb TaGaHL, OArOTOBKA HX K H3JAHHIO,
BejlenHe KOPPEKTYp BhINOJHAETCA Ha MalMHax.

Tlpu cucreMe HENOCPE/ICTBEHHONO  BhIBOAA
Jnavennil phluncaenne TabaHl HA
AYKTHBHBIM.
orpaniuenol.

9. (JcHOBHBLIM MaTepHa/ioM TpH KOHTpOJIE BbiYHCACHHBIX Ta6-
ML, @ TaKKe HX MOATOTOBKE K H3AaHHIO H KOPPEKTypax ABAACTCR
maccus nepgokapt. Ero naroToByieHHe H KOHTPOAb BHIMOJHACTCA
wa CAM, ocuopuoii MeTol KOHTPOIAi — NPOBEPKA pasHocTei.

3. Jlo cux nop TaGamubl H3faiorcst € MOMOLUbIO Tunorpad-
ckoro Habopa, TO3TOMY NPUXOAHTCSH BECTH 6oNbILYIO 6oty
C KOppeKTypamH. KoppekTypp! BeLyTcs pyuHbiM CrIOCOOOM H¥F
KOHTPOJBHHKAX. 3HAUHTEDLHO HajeXHee H Jelesie ¢orocseT-
Hblit CNOCO6  H3AAHHA 1aGAHL, OCYLIECTB/eHHE KOTOpOro ynu-
paetcsi_B OTCYTCTBHE 11e06X0AHMOr0 0GOpYOBAHHS.

4. 3anauu:

1. Pa3pa6oTKa . METOAOB BbiyMCIeHHs TaGaHlL, TIO3BOVISIOLLIHX
Gosee PALHOHANBHO MCNONB30BaTh  HMEIOLLYI0Cs BbIUHCAHTEb-
HylO TEXHHKY M CO3AaHHE CreUHaTHINPOBANIHBIX MALIKH.

_2. TpumenenHe BHIUKCAHTC/ABHBIX  MAWUHH AN pa3paboTkH
TaONHL.

3. ApToMaTH3aUHR

pcex TaGAHUHBIX
BAICM sBasieTcs  Majionoo-
BoamoxuoctH CAM znas phiunCeHHs TaOaHIL OueHb

pa(’)OT. cBfi3aHHbIX C H3JaHHeM.

Jloxnan 37
(Te3ucn)

KALLKOBA O. H. = nayuHbifl COTPYAHHK,
yymuKWH W. — HayuHbit COTPYAHHK,

1.
ulelI‘.’lEBCKMH 0. 1. — nayunsifl COTpYAHHK.

HEKOTOPDBIE 3ABAYH

npodunaed W Tel BpalLIEHHA OKOJI03BY-
KOBBIM MOTEHUHANIBHIM NOTOKOM ra3a (. W YyLKHH) .

Jlns pelleHHs sTOfi 3ajauH npHMeHeH MeTOA HHTerpajibHbiX
COOTHOIEHHH, npen.norxeﬂnuﬁ panee A. A. JIOPORHHUMHKBIM.
YpaBHeHHA Hepa3pHIBHOCTH M GeapuxpeHHOCTH, 3anncaHHbie B
3MNHOTHUECKHX KoOpAKHATAX, no KoopaWdarte,
Mensiolefics  BAOJDb runep6ox, m ofTexaemoro npo-

WX TakuM o6pa-
30M HHTErpajbH prerpanbubie  QyHKUMH
anmnpoKCHMHPYIOTCA NOJHHOMaMH TO 3TOfl  KOOpAHHATE. Toraa
aajaua NpHOJHIKEHHO cpoauTes K KpaeBoil 3ajaue NS CHCcTe-
Mbl OOBIKHOBEHHBIX A depeniuanbsbiX ypasuenuit 10 npyroit
KOOpJHMHATE.

TMocpencrsoM MHOrOKpaTHOro
JTON cHCTEMbl HA 3/1eKTPOHHOM CyeTHOM MalIHHE noa6upaercs
peluenwe, yoBJeTBOpAitOLLIee KpaeBbIM YCJIOBHAM. 3ot noa6op
MOXHO OCYILLeCTBIATE 2BTOMATHUECKH O cneunanbHoit nporpam-
me. CocrasieHne MHTErpajibHbiX cooTHOWeHAA [0 JIMHHEA, NDO-
MEXYTOUHBIX MeXIy rpannued npoduis MK Tena u GecKoHew-
HOCTbIO, TMO3BOJIAET [OBHLIATL  TOWHOCTL annpOKCHMAlHK H
YTOYHATH npuGIHKEHHOE pellerHe.

[MonoGHbiM METOOM 6L ompeneieHbl KpHTHUECKHE uHCAd
Maxa AAs 3/JHOCOB R SIANCOKAOB  BPAUIEHHS- KauecTse
npumepa 3THM METOZIOM PACCUHTHIBATHCD TakKe A03BYKOBOE 06-
rekanne npoduas JKyKOBCKOrO H o6TeKanue 3JIIKNCOB 3BYKOBBIM
MOTOKOM rasa.

9. OcecumMMeTpHUHOR cBEpX3BYKOBOE TeyeHHe CBOOOAHO paclun-
pstouerocs rasa ¢ NI0CKOf NepexoMHoR NOBEPXHOCTHIO (0. H. Kaut-
kosa n 10. I LLImbirneBcKHf) .

O6biunbe YPaBHEHHA ra3oBofi AHHAMMKH npeo6pa3yioTcs K HO-
BhHIM KOOpAHHATaM — ¢yHKUHH TOKA " xapamepncruqecxoﬁ nepe-
etHofl, Mensiouefica BAOAb XapaKTepHCTHK nepsoro cemefcisa.

B OKpecTHOCTH nepexoaHof OBEPXHOCTH peluenie 178 HCKO-
Mux Qynkui (yraa Maxa, yrjia Hak/oHa CKOpOCTH M paccTof
HHS OT TOYKH 1O OCH noTOKa) Hafuleno B BHIE cTenentbix pAaoB
o XapaKTepHCTHUECKO [las nocTpoeHHA peilieHns

B OCTa/JbHOR cBepxaByKoBOfi 06aacTH TeyeHus lpuMmeHeH merol
B ocTAMNR - —— MR

rA30BOR I\HHAMHKH

1. Pacuer OOTeKaHHs

WHC/IGHHOTO  MHTETPHPOBAHHA
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XapaKTepHCTHK. B6aH3n ocy moTOKa pacKpbiTa HeoNpeneseHHOCTh
OCECHMMETPHYHOro 4YjaeHa COOT!IOLUCHHﬁ, BbINOJIHAIOILHXCA  BAOJb
X3PAKTEPHCTHK.

[Toayyenue peweHHs c HyMHOH TOYHOCTBIO CBA3AHO C OYEHb
TPYAOCMKHMH pacyeTamH, KOTopble ObiiM NpOBEAEHbl Ha 3JIEKTPOH-
HO# cyeTHO# MawnHe BOCM. Pewenue paccMaTpuBaemoil 3agaun
3aBHCHT OT OTHOLLUEHHA YAe/bHbIX TEMJAOEMKOCTEeH rasa mpH mo-
CTOAHIIOM [aBJEHHH H NOCTORHHOM oGbeme. DBblin paccuuTab
TabiaHubl MCKOMBIX (YHKIGH M CASAYIOUMX 3HAYEHH# 3TOro
otHowenusn: 1,14; 1,33; 1,40 u 1,666.

JHoxnan 38
(Te3ucnl)

KOPOJIOK B. C. — kanaunar ¢ua.-maT. Hayk
10 LLE H KO E. JI. — kauauaar ¢us.-mat. HayK

ONPEAEJEHHE JIUHHH YPOBHSl ®YHKLHH
IBYX MEPEMEHHBIX HA BbICTPOMERCTBYIOLIHX
3NEKTPOHHBIX CYETHbIX MAIUKHHAX

Ilas onpeneneHust JHHHH YPOBHSA (YHKUMHM ABYX MepeMentbix
HCMIOVIL3YIOTCA CXeMbl G/yXKilaHHA NO CTOPOHAM KBaJpaToB CeTH
Napaine/bHbiX NPAMBIX C HHUKCHPOBAHHLIM LIATOM.

[puHATbe cXeMbl 6J1yXAaHHs OCYWIECTBAAIOTCA B BHAE Npo-
CTHIX H SKOHOMHBIX MPOrpaMM AJA GLICTPOAEHCTBYIOUIMX CHETHLIX
Mall{H, No3BoJsiomux GHKCHPOBATE BEPLUHHBI KBaApaTOB, HME-
ux ofuide TOUKH C JIHHHEeH YPOBHA.
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Noknan 39
(Te3ucet)
KYJTATHUHA O. C. — Haydnbifi COTPYAHHK

O MAIIMHHOM TEPEBOAE C ®PAHLY3CKOrO A3bIKA
HA PYCCKHHA

. BuipaGoTKa anropuT™a nepesoaa.
. TocTpoenue c/10Baps A MALKHHOrO MepeBoAa:
a) BbIGOp MepeBOAOB;
6) xapawrep cJaoBapHoii HH(OPMAUHH;
B) cJjoBapb 060pOTOB.
. CTpyKTypa airoputma nepesoia:
a) MPHHILMM MOHCKA B CJIOBApE;
6) o6paGoTka 06OPOTOB;
B) pas/uuenHe OMOHHMOB;
) rpynna aHaId3upyioUlHX MpaBHJ;
1) xapaktep uH(OPMAUUMH O MepeBOAHMOH ¢dpase,
yaeMoH auanusupyloummu ﬂpaBHl]aMH;
) rpynna CHHTE3HPYIOWHX NpaBHI.
. Tpammaruyeckue 0cOGeHHOCTH MAIUIMHHOrO nepeBoia:
a) pasfe/ienue IVIaro/oB Ha Tpymmbi;
6) mnpeisoNKHbIE KOAbI.
. CTpyKTypa mporpaMMmbl nepesoaa:
a) nopagoK paboThl NPaBHJ NEpeBoaa.

noay-

B

/ Ha «si3BK MauuHbl». [IpHBOAKTCA

Doxaan 40
(Teancul)
UMCKHUM 3. 3. — HayuHblil COTPYAHHK
bIHUH C. C. — na6opaut

ABTOMATH3ALHA NPOrPAMMHPOBAHUSA

JIIOB
‘KAM

1. MporpaMMHpyloiHe NPOrPaMMbl .

[porpammupyiollas mporpaMma Kak npumep (opMaTHIALHH
clowioi 3anaun. JlaeTcs Onpeiesenue CUETHOH 3aladud Kak 3a-
JaHHs aarOPHTMA M PaCCMATPHBAIOTCH as/HdHbIE cnocoGbl_OmH-

' CaHMsi aArOpUTMOB A/ Pyd4HOro cdera H And Mamwmnb. Otme-
 qaeTcsi HEOGXOAHMOCTb DACIUMpeHHsi anropuTMa npH peanH3aunH
ero Ha MalIMHE i MCCJEAyeTCH COCTaB pacilHpeHioro anropuTMa.

Beoastca v6o6iIeHHbie KOMaHAB! (onepaTtopel) H Cxema npo-

_rpaMMbl  KaK OMHCAHHE PaCIIHPEHHOro anroputMa. PaccMatpH-
¥BaIOTCS CrocO6b aBTOMATH3alMM MepeBoaa 06O6LIEHHBIX KOMaHI
HECKOJIbKO aJIrOPHTMOB  1pO-
““rpammupylollell nporpamMMsl aHaJAM3UpyeTCcH €e OMnuT 3IKC-
nyaTaumH.

2. la i nyTH al

PaccmaTtpuBaloTes paanwml;le nyTH aBTOMAaTH3alHH nporpam-
MHPOBAKHA nyTeMm npHMEeHeHUs CTaHI{APTHBIX fMoACXeM H MOANpo-
rpaMm H aBTOMAaTH3aUHH COCTaBJIEHHA paCmHPEHHOI‘O anropuT™a
MO HCXOAHOMY. . e e

Hccnenyorcs TIPHHIHIB NOCTPOCHHA HpOl‘paMMbl, COCTaBARAIO~
et cxembl (M. C. C.) H BO3MOXHbIE MPHHUHANBI noCcTpoeHHs npo-
rpammbl, paCan}IEJlﬁlOlllE}'{, namsTh.

TH3aUHH nporp

3. ABTOMATH3aUHR KOHTPOAS

PACCMaTpHBAIOTCA 3aJauM KOHTPOAS HA pasiHulbIX cTafuax
25TOMATH3aLMH NPOrpaMMupoBanus. Cnocobbl KOHTPOAR H me-
*TOAH ABTOMATH3aUMH KOHTPOJA.
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Joxnan 41
(veaucnl)

HOB A. A.— nokrop ¢H3.-MaT. HayK
. U. — HayuHblfi COTPYAHHK

0 JIOTHYECKMX CXEMAX MPOTrPAMM

1. Heo6xoxuMocTh pacuneHeris npolecca NporpaMMHUpoBatuA
Ha BO3MOXI.. 60Jee aBTOHOMHbie 3TaMbl.

2. Bhie iiHe 3/IeMEHTapHbIX ONepaTopoB M OCHOBHBIX YNpaB-
asioWKX napz - erpos. [locTpoenne cxembl cyera.

3. OnepaTupbl ynpasJeHHss H HX OCHOBHbIE THOH. Tlepexon ot
€XCMbl CUE.d K CXeMe NPOrpaMMBbl.

4. MeTOAMKA MOCTPOEHHA GPOrPaMMBL MPH LAHHOMA cXeme.

5. ConepiaTesibHoe NpeoGpasoBanne CXeMbl cueTa M CXeMBbt
NpOrpaMMBl € Lebio YTyuIleHHs OKOHYATeNbHOH MPOrPaMMHI.

6. [TonsitTHe 0 cxemax ajropuTMOB.

7. Tox/aecTselHble NPeo6pa3oBaHHs aArOPHTMOB H HX HCOO/b-
z0BaHHe AMs yJayYlleHHs TPorpaMM.

8. O6 HCMONb30BAHWM CXEM NMPOTPaMM B HEKOTOPHIX BOMpPOCAx
KHGEPHETHKH.

Joxnan 42
(re2dcu)
NMYPTO B. A. — RaHAHAAT (QHUACAOTHYECKHX HAYK
MOJIOWHAS T. H.— nayunufi COTPyAHHK
O MALIHHHOM NEPEBOAE C AHTJIHACKOro f3bIKA
HA PYCCKHRA
(HexoTophie JAHHrBHCTHYECKNHE BOMPOCH )

1. KpaTkufi O4epK HCTODHH TMOCTaHOBKH npo6aeMbl MaLHHHOTO
nepesofa 3a PYOEHOM H METOAOB €€ PellIeHHS.

I1. TlyTu ocCyluecTBJEHHA MAaLIKHHOrO Nepepoaa ¢ aHTIHACKOTO
A3blKa Ha PYCCKHil H BO3HMKAIOLME NpPK STOM 3aAauH.

1) HeoGxorumoctb (popMalbHOro aHanH3a rpaMMaTHYecKOM
CTPYKTYpH A3biKu NPH MAlHKHOM mepeBose.

2) CpasHuTesbHO HeGO/IbILOE KOJHYECTBO CJIOBOH3MEpHTEb:
HbiX a@HKCOB B AHMIHACKOM A3bIKE. JleKcHKO-rpaMMaTHYecKan
OMOHHMHS.

3) CHATHE OMOHHMHH KaK HEOOXOAHMOE yC/I0BHE NPaBHALHOMO
aHaNM3a AHTJIMACKOR M MOCTPOGHHS PYCCKORA ¢pasnl.

4) MeToan aHain3a AHMIHACKOrO MPELIOKEHHS:

a) BuuzenedHe K1acco C/I0B aHrAHACKOrO s3uKa Mo ¢op-
MaJIbHbIM TIPH3HAKaM.

6) BhizeneHde THOHYHHIX CTPYKTYp AHTAMACKOrO Npejioxe-
HHSL.

B) MeTon aHanM3a CTPYKTYp NMyTeM ReJieHii; NPELIONEHHs Ha
ABYY. (nH Tpexw. ) cesasu. [locienoBaTelbHbie CTy-
MeliH aHANK32 MPe[NONKEHHA N0 ABY- W TPEXUJEHHBIM CBA3AM.

r) «PaspepThiBanue» NPOaHANH3HPOBAHHOA aHTVIHACKOR CTPYK-
TypHl B PYCCKYIO CTPYKTYPY.

5) BO3MOXHOCTH JIONIOJIHHTE/BHOH MPOBEPKH MPaBHLHOCTH
anaqu3a aHMIHIACKOTO MPELIONEHHS NyTeM NPHMEHCHHA MeToaa
Bap-Xuanena:

a) KnaccuduKauus aHrIACK4X CJIOB HA HMeHa H npeanKa-

}rHBHble c/0Ba. [IPHHIMNB HHAEGKCALHH.

6) Cayxe6Hbie CIOB3 B HX HHACKCALMA.

B) OTpaxeHHe CTPYKTYPhl @HTJIMACKOrO MPEAOKEHHS NpHHA-
TOl MHIEKCaLHeR.

r) IlpoBepka npaBHJbHOCTH noatopa HHAEKCOB AN UJeHOB
peasioXKeHHs 10 KOHEUHOMY Pesy/IbTaTy, MoayHeHHoMy B pesyab-
TaTe COKPAUIeHHsl; BOIMOMHOCTb CHATHS OMOHHMHH.

6) DleMeHTH OpraHH3alMH C/OBapA Ans MAalIMHHOrO nepe-
BOAA C AHMIMACKOTO S3nKa HA PYCCKHA C ydeToM ocobetHocTeR
AHTJIMHCKOTO #3biKa H npasunauu aHaJH3a aHrJIHACKOro npeano-
WEHHA.
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Joknan 43
(Te3uncbr)

PAMEEB B. U. — HHXKeHep

OB ONHOM METOAE PACYETA HAJLE)XHOCTH
3JIEKTPOHHbIX CXEM O UCKPETHOIO JENCTBHS

1. HanexuocTs pa6oTel sisasercss O/UIMM H3 OCHOBHBIX Tnapa-
METPOB BbIYHCJIMTEbHOR MalMubl. H3BecTubl HecKobKO pabor,
PaccMaTtpuBaloMX  BOMPOCH!  pacyeTa HAJAeXKHOCTH OTAJbHBIX
cxem. HeoGxonuM o6wmii MeToa pacuera.

2. Jlenenne 3JeKTpHUECKHX Lenell B 3aBHCHMOCTH OT MarteMa-
THYECKOro annapara, MPUMEHACMOro /s X aHalu3a, Ha uenH
JHHEHHbIC W HesHHeliHble HE 10HOCTbIO XAPAKTEPH3YET SeKTPH-
YeCKylo Lenb. 3HanHe XapaKrepa W3MeHCHisl NepeMEeHHBIX Bejn-
YHH MOXET CYUICCTBEHHO H3MEHHTb MeTOA H3yueHHs HaHHOH
3JIEKTPHYECKOH LenH.

Llenecoo6pa3no fesenue 3ACKTPHUCCKHX UeNeil NC XapakTepy
H3MEHEHHs! NMePeMeHHbIX BeJHYMH Ha CXeMbl JHCKPETHOTO H He-
NPepPLIBHOrO NCHCTBHA.

3aBHCHMOCTb MEXY MCPEMEHHBIMH BEAHYHHAMH Ha BXOAE H
BLIXO/I€ CXeMbl AHCKPETHOro JACHCTBHS 3ajaeTcs JOTHYeCKOH (yHK-
uHefl M MOXeT GbiTb B PeasbHblX CXeMax peasn3zosaHa abCcodioTiO
TOYHO B OTJIHYHE OT CXEM HenpepbiBHOro AeiicTBus. XapakTepH-
CTHKa JIOCTOBEPHOCTH PaGOThbl CXEeMbl JIHCKPETHOrO AEHCTBHS He
HMeeT MNJIaBHOTO Mepexoja: cxXeMa WJH paboraeT npaBUJIbHO —
TOraa ocHoBHas (DYHKUHOHAJIbHAS 3aBHCHMOCTb BBINOJIHSIETCA a6-
COJIIOTHO TOYHO, MAH pPaBoTacT HENpPaBHJIbHO — TOr1a OCHOBHASN
(YHKLHOHAABHAS 3aBHCHMOCTh BBINOAHSETCS ¢ HEAONYCTHMO 60J1b-
woii owHBKOIi.

Ecan cxema npu ai00bX AONVCTHMBIX H3MEHCHHSIX [1apaMmeT-
POB 3/1EMENTOB, BKJAIOYAs M HIMCHCHHA MHTAIOULHX HANPSIKCHUI,
6e301HG0YHO BBINOAHACT 3aAAHHOE JOTHYCCKOE JeficTbie, TO Ta-
Kasi cxeMa MOXET OblTb HA3BAHA HALEHKHOH.

Hayucume peanbHbIX — 3.JCKTPHUECKHX  1leneil  HempepuiBHOro
AEATTBHA COCTABJISET NpeAMET TeOpHH TounocTH. 1o anaioruu ¢
3THM H3YYCHHE pPeasibHbIX UEriefi NHCKPETHOIO JICHCTBHS MOMKeT
GuTh MPEAMETOM TEOPHH HANCKHOCTH SMCKTPHUCCKHX wenedi jsc-
KpeTHOro JeHCTBHA.

TeopHa HAIEKHOCTH JOMKHA PEWATH  CICIYIOUIHE  OCHOBHBIC
3ajauH:

a) MO 3a]aHNBLIM OTKJIOHCHHSIM TAPAMeTPoB (10myckam) Beex
BXOAAUIHX B CXCMY 31EMEHTOB H OTKAOHCHHSIM HANPSIKEHHs BCEX
HCTOMHHKOB MHTAHHS A1 33J1aH10I CXeMbl ONPCIEIHTb  HAeK-
HOCTb PaBOTLl (MPAMAS 3aMaua W 32]44a aHAIM3A CXeMBbl)'

54
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6) No 3a1aHHOMA HANeKHOCTH AAHHOA CXeMbl ONpPEAeNHTb R0~
NyCTHMble OTK/JOHEHHS NapaMeTpoB BCeX BXOAALIHX E CXeMy 3Je-
MEHTOB M JONYCTHMbE OTKJOHEHHS HaMpsKeHHit BCeX HCTOUHHKOB
nuTaHWs (oOpaTHas 3ajaya MM 3anaya CHHTE3a cXeMbl).

3. B cuay npephiBHOCTH OCHOBHOI YHKUHOHANBHONH 33BHCH-
MOCTH W OTHOCHTE/IbHO GOJIbIUHX 2:aueHHH OTKJOHEHWH napamer-
pos (10—30% or HOMMHAJIa) MOJIOXKEeHHs H METOAbl pacyera H3-
BECTHbIX TEOPHA TOYHOCTH He MPHEMJEMbl MPH PACCMOTPEHHH 3ne-
KTPHYECKHX Liereil JHCKPETHOro JeHCTBHS.

Pacuer HajeXHOCTH CKOJb YroaHo CJI0XKHOH CXeMbl AHCKper-
HOTO JEHCTBHSI MOXKeT ObiTb CBeJeH K pacuery HajexHOCTH OT-
JeNbHBIX MPOCTEHUIHX CXeM.

HCKOTOPHC JONOJHEHHSA K H3BECTHbHIM cnoco6am pacuera c
[IOMOULbI0 BOJIbTAMMEPHBIX XAPAKTEPHCTHK Je1al0T TpadHuecKuit
MeToJ ornpejaeeHHs uanpﬂmcmm B OTAEJbHbIX TOUKAX A0CTATOYHO
NOJHLIM # OGLIMM A8 pacyeTa Oueib CJAOXKHLIX HEJHHEAHHIX
9/IEKTPHYECKHH Llenel.

HecsioxHble npasHJja NO3BOJAIOT PACCUHTHLIBATH HeHHeAHbe
LenH odYeHb MPOCTO C YYeTOM OTKJIOHEHHI NAapaMeTpoB 3J1EMEHTOB.
Pacuer MoxeT ObiTb BHINOJHEH KaK Ha HaWxyjllee, TaK H Ha Be-
POATHOE COYEeTAHHE MOrpelWwHOCTel 3JAEMEHTOB.

4. lns ynpolueHHss MW YCKOPeHHs pacyeToB Le/ecooGpa3no
noJb30BaHHe HOMOrpamMamH. Bo3amoxHo pelueHHe Kak npamof,
TaK M 06paTHOH 3a1auH.

5. OCHOBHbIE MPaBHJa MOCTPOGHHS BOJLTAMIIEPHLIX XapaKTe-
PHCTHK A/ISi MPOCTHIX M CJOKHDBIX Lenei C YY4eTOM OTKJIOHEHHR
napaMerpoB H OLieHKa NOTpelHocTel MeTola pacyera.

6. [puMepnl pacuera HEKOTOPBIX CXeM.
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WPENOEP 10. A — Kanauaat ¢u3.-MaT. HayK
METOJI MOHTE-KAPJIO

Cxema anropur™a, naeaemoro meronoM Monte-Kapao aas
p psaa Ba i 3aja4, TpebyeT 3anOMHHAHHA MaJaoro
YHC/1a NPOMEXYTOYHHIX Pe3y/IbTaTosb.

Ownbka, nonyyaemas B pewenun no meroay Monte-Kapuo,
onpesenseTc YHCAOM McnuTanui. OWHOKK OKpYrJeHHs H apHd-
MeTHYeCKHe OWHGKH B OTAEJbHHX HCMLITAHHAX HE BJHAIOT Cylue-
CTBEHHO Ha TOYHOCTb pe3yJabTaTa. PeasibHO MOCTHXHMas TOYHOCTb
COCTaBJIfIET OKONMO TPeX NEeCATHYHHX 3HAKOB.

OGaacTbio npumeHennss MeToaa MonTte-Kapao siBasiotcs 3a-
Aaud, rae He TpeGyercs CAHIIKOM GoJiblllasi TOYHOCTb, HO CaMa
3a71a4a HOCHT CJIOXHYIO CTPYKTYpy. B nepsyio ouepean crona
OTHOCATA KpacBbie 3ajlauyd JUISAl ypaBHEHHHA B 4aCTHHIX NMPOH3BOA-
HbIX, BHIYHC/IEHHA MHOTOMEPHBLIX HHTErpaJios, pellieHHe HHTerpab-
Hbix ypaBHeHHA. OcoGeHHO yAOGHB 3ajaud, HMeIOlHe BeposT-
HOCTHYIO TPHPOAY: 331a4YH TEOPHH PacCesiHysi, MPOXONCAEHHA Ha-
CTHIL Yepe3 BeILECTBO, TEOPHH cTpenb6n. Psap 3anay, - pelmexne
KOTOPHIX OGBIYHLIMH METOJAMH BHI3bIBAET GOJIbLIHE BHYHCJIHTENb-
Hble TPYAHOCTH HJH BooOlle HepeasibHO B HacTosilee BpeMs, MO-
ryT OuTb 3(G¢QeKTHBHO pelleHn ¢ nomouplo Meroaa Monure-

apJo.

Jlns peasiH3allHH METOAA, MOXHO HCMOJIb30BATDH CYLIECTBYIOMIHE
MalHHB, 3Q(PEKTHBHOCTh NPHMEHEHHS KOTOPHIX MOXHC yBEJIHUHTH
CO34aHHEM CelHabHbEX npHcTaBoK. Ho Gosee 3¢ipeKTHBHLHIM AIB-
NseTcsl KOHCTPYHPOBAHHE CNelHaNH3HPOBAHHHX MALIHH, peuaio-
wux Au60 OTAeNBHBA Knacc 3amay no Meroay Moute-Kapao,
AKH6O [OMYCKAIOWBX BO3MOXHOCTb pellleHHsi WHMPOKOro KJacca
3alay N0 3TOMY MeToAy (MaliHHbi yHHBepcasbHoro Ttuna). Ilo-
chelHHe ABa THNA MAWHH AOKHb 6HTH CyuecTBeHHO npOll.le
UHPPOBbIX MAIIHH OGWIEro Ha3HaYeHHs.

Jloxnan 45
(Te3ncH)

P. — nokrop ¢u3.-mar. HayK
Tl. — xanaupar ¢us.-MaT. HayK

ONbIT NPOIPAMMHPOBAHHA H PEWEHHA
HEKOTOPbIX MATEMATHYECKHX 3AILAY
HA MAWIHHE M-2 3HHH AH CCCP B MIY

MTY nauan peryispHO 3KCM/yaTHpoBaTb MaiuHy M-2 cos-
“mectho ¢ SHHH AH CCCP c KoHua aexa6pa 1955 r. )

TeMaTHKa NpPEMJIOKEHHHX 3aJ1a4 BecbMa pa3Hoobpa3Ha (CH-
cremu 06 X nudpdep NbHHX YP i, OTHICKaHHe
3KCTpeMYyMOB (YHKIMH Tpex nep X, CHCTeMb ] an-
re6paHyecKHX H TPaHCIEHAEHTHHX ypaBHeHWH, BuuHCAeHHE Heco-
CTBEHHHX MHTErpaJjos, COCTaBJeHNe TaGauL M T. A.), ONHAKO BO

‘- BCEX 3a/a4aX HMEETCs MHOro CXOAHnix uactedt. IlostoMy Gbino

pelleHo CHayana COCTaBHTb GHGIHOTEKY CTaHAapTHHX mOAMpo-
rpaMM.

-« CyuTaeM, 4T0 B GO/BIUMHCTBE ciyyaeB paGoTa Ha (HKCHpO-
BaHHON 3anATOA C NOCTOSHHLIMH MacluTaGaMH Heuejaecoo6pasha,
nostoMy paGoTaeM B ABYX peXHMaXx: Ha njasalouel 3anaTofl H Ha
GHKCHPOBAHHOR 3aNATOH C «Iu Mmacurab .

B COOTBETCTBHH ¢ 3THM OHGJIHOTEKA CTaHAApTHHX MNOANPo-
rPaMM COCTaBJieHa H3 JIBYX vacTed, MPHMEHHTENbHO K Kamiomy
M3 3THx_pexxumoB. (O paGoTe ¢ nJaBaloWKMH MacwTabamu Gyer
oTAenbHOe cooblieHHe).

CocTaB/ieHa nporpaMMma BBOAA, KOTOPas KOHTPOJIHpYeT npa-
BHJILHOCTb BBOJA MaTepHana C nepgo/ieHTH W CTaBHT CTaHAapT-
Hble MOANPOrpaMMBl H APYFrOH MaTepHa; Ha COOTBETCTBYIOLIHE
mecra 3Y.

MertoaHKa OT/aliKH 3a1ay pa3paGoraHa ewe caaGo. Peuwenne

- 3a4ay MO OT/JaXKeHHHIM MPOrPaMMaM NPOBOAHTCA, KaK NPaBHJO,
CMEHHHIMH HH)KeHepaMH, 6e3 NMPHCYTCTBHN MaTeMaTHKOB.
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Hoxaan 46
. (re3ucm)
3TEPMAH H. HU. — kanaunar ¢us.-mar. Hayk

OCOBEHHOCTH NPOrPAMMHPOBAHHA
HA MAIUIHHE <«YPAJl»

Hasnavense n Kpatkas xapakTepucTHKa MauHHMW «Ypan».
Popma npencrasnenns uncen M Bewunna Pa3psuIHOR CeTKH, em-
KOCTH HaKOMHTe/leA W BPeMeHHHe NapaMeTpH, BHELIHHE YCTPOfi-
CTBa MallHHKI. .

Cocras onepauufi M CTpyKTypa KOMaHu. Hexotoprie ocoGen-
HOCTH onepausfl, BuNOAHAEMEX MaiwHHOA. [IpUMepH mpocThix
nporpaMM. ANNpPOKCHMAUMOHHBIC (OPMYAHW M NPOrpaMMbl Aas
pea/M3alyH B MallliHe HEKOTOPHX 3/MeMeHTapHHX GyHKup#. Oco-
GeHHOCTH MpPOrpaMM I MAIIHH ¢ ¢uKcupoBanHol 3ansTod, Mpu-
Mepbi paGouHX MPOrpaMM ANs pellleHHs 3aja4 Ha MallsHe «Ypans
H HX napaMeTpn (EMKOCTb HaKomHTened, KOJHYECTBO KOMAHA,
BPEMS PeLCHHA H T. I.)..

Crneuna/bHbie METOLN NPOrPaMMHPOBAHHS S MALIHH C uk-
CHPOBaHHOR 3aMATOR; HCNOJb3OBaHHE NMOANPOrpaMM IJs BHIOJ-
HEHHA OMepaUHA C MJaBalowWel 3anAToH, aBTOMaTHYecKass Kop-
PEeKTHpOBKA MacliTaGoB H MacWITAGHHX KO3 HIHEHTOB,

XapaKTepHCTHKA HCMHTATENbHBIX NPOrPaMM H METOLW KOMT-
POSIA NPABHABHOCTH PaGOTH MaLIMHMI.

Joxnax 47
(Te3ncn)
ABJIOHCKHH C. B.— KaHAMRAT ¢u3.-MaT. HayK
MHOTO3HAYHASI JIOTHKA H TEOPHS
SJIEKTPHYECKHX CXEM

B npunoxenusix uacro BCTPEYaloTcsi yCTPOACTBA, KOTOpHie
HMEIOT, BOOGIE rOBOPH, n BXOAOB ¥ M BHXOAOB, Kaawe H3
KOTOPLIX MOFYT npeGwBaThb B OZHOM M3 k COCTOSHHI; npuyes
COCTORHHS BLIXOLHHIX KaHAaJNOB OAHOIHAYHO ONPENENRAIOTCH CO-
CTOAIHHEM BXOHBIX KaHas0B. MOXHO XapaKTepH30BaTh COCTORHHS
STHX KaHaJ/JOB NOCPEACTEOM LEJBX YHCEeN 0, 1, 2, .., k-1. Oue-
BHIHO, 4TO pa6oTa TaKHX YCTPONCTB OMMCHIBAETCA HaGopoM He-
KOTOPHX M (yHKUHA OT n nepemeHHbIX TaKHM o6pa3oM, 4TO
SHaueHHUST apryMeHTOB yKa3bIBAIOT COCTOSIHHA BXOJOB, a 3HAYEHHS
DYHKUME — COCTOAHHA BHIXO10B. CoBOKyNHOCTb Bcex TaKHX (YHK-
uui o6pasyer K-sHauHoe JOrHueckoe HcumcieHHe.

DyHKUHH MOryT 3a71aBaThCsi C NOMOIBIO Tabanu. OgHaKo Ta-
KOe 3ajaHHe CBS3aHO C FPOMO3AKON 3amMHCbi0 Aaxe B cnyvae

)(:2 (7. e. anre6pu JIOTHKH) W HeGoablunx n. BosHWKaer 3anaua
© 3ajaHHH QYHKUMA K-3HAYHOro MCUHC/EHHS NOCPeACTBOM ¢op-
MYJI, NOCTPOEHHBIX H3 HEKOTOPOro MHOMeCTBa GoJsiee ApOCTHIX
%3JIEMEHTAPHBIX YHKUH>.

HassecTHo, uT0 /10Gast yHKups K-3HAUHOM JOTHKH MoXer
6uiTh 3anucaHa ¢popMyJION, TIOCTPOCHHOR H3 (QYHKUHA TaKHX CH-
crem. Takue QOPMyAH MOFYT GuiTh HHTEPECHH TaKXe H C Tofl
TOUKH 3DEHHS, YTO OHM B HEKOTOPHIX CJyyasx oTo6paxaior
_CTPYKTYpy cxeM.

" B cBsi3H ¢ 3THM BO3HMKaer 3amada o BBHUIE/IEHHH BCeX Tex
cHcteM u3 K-3HauHoro ucuucaenus, Hepe3 KOTophie MOXeT GuTb
H300paxeHa B BHIe GOPMYJH BCAKAs DYHKUHS 3TOrO HCYHCAeHHS
- (mpoGiema noaHotw). [po6aema nossoTw peliena Bo BceH o6ul-
RoctH. OkasbiBaeTtcs, YTO H3 BCAKOR TaKOR CHCTeMH (MOJAHOA CH-
CTEMBI) MOXHO BHGDATh NOJHYIO TIOACHCTEMY, HO COCTOAILLYI0 H3
KOHeuHoro yncia ¢ynkuui. OfHako obuwee pellieHHe OKa3niBaercs
NPAKTHYECKH He 3((EeKTHBHBIM.

B cayyae npoussonshoro K moxuo YKa3aTb pAL AOCTAaTOYHHIX
KPHTEDHEB MOJHOTHI K 06JanaloWMX 3¢dexTHBHOCTBIO. Bce onn
OMHPAIOTCA Ha MOHATHe TaK Ha3blBaeMmoro 3aMKHYTOro K.jacca.

JdeKTHBHbIE KpHTEPHH noayyennl 11s K=2 IMoctom u aas K=3—
AoKnanyHKoM. B sTix caywasx npoGrema nonHoTm AoOmycKaer
noaHoe sdpekTHBHOe pewlenne. OKaamBaercs TaKxe, YTO NpH
K:2 u3 Beako# noamon
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b. CEKUMS CHEHHAJ]MIBMPOBAHHHX
MALIKWH

PykoBonurens — ua.-xopp. TPAITE3HHKOB B. A.

Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0

Doxnan 48
(Te3ucHl)

BEILHSKOB A. A — HHxcHep

3JIEKTPOMEXAHHYECKHA AMOPEPEHUHAJIbHbIA
AHAJIU3ATOP

O6was XxapaKTepucTHKa MallliHBl M ee CTPYKTypHhie 0CO-
GeHHOCTH.

XapaKTepHCTHKH OCHOBHEIX MaTEMATHUECKHX ycrpoficts AHG-
(pepeHUMANbHOrO aHANH3ATOPa  (MHTErpHPYIOLUAX, YHKIHOHAD-
HBIX, CYMMHDYIOUHX, MHOMHTEIbHHX), HX KOHCTDYKTHBHLIC oco-
GetitiocTH 1 TOYHOCTb PabOTHl YCTPOIHCTB NPH 0GpasoBanii dyHK-
umit ¥ peanubauun onepaumi.

ABTOMaTHueCKas HACTPOAKA, KOHTPOJb H YNpaBaeHHe: KOM-
MyTalks YCTPONCTB, BBOL YCJ0BHIi 33/1a4H, KOHTPOJIb NPaBHJbHOCTH
HACTPOFKH, NPHBOA 1E3aBHCHMOM nepeMenHoll W CHCTeMa aBTOMa-
THUECKOTO PETY/IHPOBAHHSA CKOPOCTHOTO PEXHMA, Clefsulie cHeTe:
Mbl, Bbilaua pesyabrara.

OCHOBHBIC MOMEHTHI TIONFOTOBKH 33/au K pelieHdio Ha Ma-
wHe: npeoGpasoBauie yPaBHEHHA K BHAY, yaoGHOMY AJs pelue-
HHs Ha MallHHe, COCTABJeHHe CXeM HACTPOMKH, pacuer Macuita-
60B ¥ MacwTabHbIX KOIPHUHEHTOB.

OnbIT pellieHHs HEKOTOPBIX 33fa¥ HAa MAlHNeC H CPABHHTEIL:
Hble OLEHKH NPHGOPHOTO PELieHHs C UHCACHHbIMH DELIEHHAMH.

OcHOBHbIE METOAbl KOHTPOJAs# TOUHOCTH paboThl OTAE/IbHBIX
MaTeMaTHYeCKHX yCT‘pOﬁC‘I‘B M MallHHbl B UEJOM.
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JHoknaa 49

(Te3ucn
5 )
P

EJIJ\H KOB 0. H. — nuxenep
C

EB B. H. — unxenep

E

NEUHANH3UPOBAHHASL ABTOMATHYECKAS

LHO®POBAS BbIYHUCJIMTEJbHAS MALIHHA
TUNA «KPHCTAJJI»

1. Bsepnenue

Bana:m, pelnaeMbie Ha MalnHe <«KpHcTaaa»: pacuer aJje-
KTPOINOIt MJOTHOCTH, CTPYKTYPHbIX aMIVIHTYL W 3HaueHHs napa-
Merpa p2. OcHoBHble (OPMYJibl, BO3MOXHbE BAPHAHTLI PellenHs,
JAHana3oHbl H3MEHEHHS HCXOAHbIX AAHHBIX.

2. OcHOBHbiE IKCNNYATAUHOHHO-TEXHHUECKHE MNapaMeTphbl
MalWHHB

OGuiste mokas3aTeas Mawmuibl. Bpems pewenus 1, 2 v 3 3&

AauH NpH pasaH4HbIX AHana3oHax H3MeHEHHs HCXONHBIX AaHHBIX
3azau.

3. CocTaB MauiHHB H OCOGEHHOCTH OTAENbHHIX YCTPOWCTB

Biiok-cxema MallWHBl. YCTPO#CTBA AJS BBOAA HCXOAHBIX A3H-
HbIX M BLIBOJA PC3YNbTATOB M MX OCOGEHHOCTH (aBTOMAaTHYeCKHil
nepeBo, KOWTPOJb, CKOPOCTb PabGoThl H Ap.).

DyHKLHOIAALHOE YCTPONCTBO H ero 0coGeHHOCTH. Bhipa6oTka
anavenuil vpironoMerpuueckux  Gyskumit.  Cpenenne yrmos i
nepsoit uercpri. BuipaGotka snavennii gywkunn W (p?). Yuer
aToMioro Beca. BuipaboTKa snawennii MHACKCOB A, k W HX npe-
H3BCACHHSA.

4. Pabora mMawnubi

npOueCC peuiCHHsA 3ajavHd Ha MauluHe (Kp"CTﬂ."l.'l».

Hoxaan 50
(Te3uchl)
OB M. Il. — HayyHH COTPYAHHK
HUKOB B. A — nayunnfi COTPYAHHK
bIT 3

i KCNAYATAUHH 3NEKTPOHHOIO
BbIYMCJIUTENSA 3B-80-3

OnbIT 3KCIIYaTallui 3JEKTPOHHLIX puuncantenei 8 LATH ©
MTY noKa3an, 4To 3TH MalUWHBI MMEIOT Pl Cepbe3HHX sKcraya-
TAUMOHHBIX HEAOCTAaTKOB, OOYCJIOBACHHHIX Hen0paboTaHHOCTBIO
TEeXHHYECKOoro ‘npoex‘ra H IJIOXHM BHINIOJIHEHHEM OT[le/IbHHIX Y3J10B

‘W jeraaei. ¢

OchoBHbMH HegocTaTkamu DB-80-3 sBasiorcs:

1) Maznaii eMKOCTb 3aNOMHHAIOLIEro yCTpPORCTBa;

2) HEeBO3MOXHOQTH MPOBElEHHA NOJIHOTO KOHTPOJIA  BHIYHC-
JIeHWA 3a OfMH MPOroH neppoKapT;

3) HH3Kam HAJEKHOCTb PaGOTH.

BC/leACTBHE STHX HENOCTATKOB (PaKTHYECKas MPOH3BOLHTEND-
HOCTb MALUMHbI COCTABJSET JHIIb HECKOILKO MPOLEHTOB OT 3a-
SBJIEHHONM B TEXHHYECKHX YCJIOBHAX, a BHIMOJHEHHE Ha Helt pac-
WeToB, CBA3AHHBIX JECTKHMH CPOKaMH, NPAKTHUECKH He mpen-
CTaBJSETCsl BO3MOXHBIM.

BhiycK 3EKTPOHHBIX BHIYHC/IHTE/EN MOXKET CTaTh 1en1ecoob-
Pa3HbIM TOJILKO MPH YCAOBHH YJYYLIEHHR MAUIHHK B caeayoums
HanpasJIeRHAX:

1. JomKua ObiTb yBe/IHYEHa EMKOCTb 3aMOMHHAIOLIEro ycrpoii-

a;

9 PBosee TulaTeNbHO NOMKHA OHTL paspaboTana cucteMa
KOHTPOJISt BHIUHCIIEHHT;

3. JlomKHB GbTh 10paGOTaHLl B KOHCTPYKTHBHOM OTHOWeEHHM®
yain # GJIOKH, paGoTaiolliiie HEHAJEXKHO: PEAYKTOP npPOGHBHOTO
MexaHu3Ma, G/OK MHTaHMA, KpefuleHHe Kackaaos H mp.
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Hoxnan 51
(Te3ucnr)
BHHBKOB M. M. — HaYUHBIE COTPYAHHK

MCCJIENOBAHHE 3KCNJIYATALLHOHHbIX CBOWCTB
TABYJIITOPOB NPHUMEHHMTEJBHO K 3AJAYAM,
PEWATMbIM HA MALIMHOCYETHBIX CTAHLLUAX

/YALUHHOCTPOUTEJIbHbIX 3ABOJOB

ONBIT HCNONB30BAHHA CYETHO-AHANHTHYECKHX MAIIHH HA 3a-
Boackux MCC CBHAETENbCTBYeT O HA/HMUHH 3HAYHTENbHBIX pas-
PBIBOB MEXZ1y SKCIIYaTAUHOHHBIMH CBOHCTBAMH TaGy’sTOpOB
H MPEABLABAAEMBIMH K HHM TPeGOBaHHSMH.

OCHOBHBIMH  HEZIOCTATKaMM CueTHBIX H MeYaTaloLHX
HH3MOB TabyasitopoB T-4MH u T-5 seasiores:

a) MaJjible HX eMKOCTH;

G) NOCTOAHCTBO WM HENOCTAaTOuHAss FHOKOCTh CHCTEM pas-
JleIeHHs1 CUETHSHIX MEXAHH3MOB Ha CYETUHKH;

B) NOCTORHCTBO CHCTEM pa3fe/ieHHs MevaTalolHX MeXauHs-
MOB Ha CEKIIHH; -

T) HeNpHCNOCOGMeHHOCTb K neyaTanHio 6yKs, BbISHBaA0GIlan
HEOGXOAHMOCTb NPHMEHEHHS! UH(POBBLIX KOZOB A 0603HAMEHHS
NPH3HAKOB.

Henocratkamu
T-4MH sasasiorca:

a) OTCYTCTBHE BO3MOXHOCTH BBOAA uHCen B 06GbIYHOM BH 1€
HJH B BH]€ NOIOJIHEHHS H3 moGoro Pa3psina CYETHOr0 MeXaHH3-
Ma B qoGoit Jipyroft pa3psin;

6) OTCYTCTBHE BO3AMOXKHOCTH MNeyaTaHmus uHces,
WHXCSt ++ KdKOM-A1160 pa3spsine cuetHoro MEXaHH3Ma,
pasps . neuatalouero MexamusMa.

C .UM HETUCTATKOM  PeeilHO-KOHTAKTHBIX  cxem
pos T-4MH u T-5 sBasierca oTcyrctBHe BoamMOXHOCTH BBINIOJIHE -
HUA yMHOMCHMS TabJHUNBLIM MeTomoM, npensTcTyyouee s¢pdex-
THBHOMY LiDIIMEHCIHHIO CUETHO-AHANNTHUECKHX MalUMH Ans Me-
XaHu3aud HOPMATHBHBIX pacueros.

Jlasi VCTPaHeUHs 3aTPYJHEHHE MPH pewenin CroMibX 3anau
" HOBLIICHHS 3¢(r)eK1'HBII()CTH NpHMEeHeHus CYeTHO-aHaJIHTHYe-
CKHX Maumi B yesopHax MCC  MalHHOCTPOHTENbHbIX 3aBOJOB
SKCIITYATALUHONKBIC CBOMCTBA TaGYAATOPOB ACAMHBI BbiTh vayy-
HIeHbl CAC1YIOUIHM 06[7:‘.130M' -

1) eMKOCTH CYUETHOIO M MEYATAIOWEr0 MCXAHHIMOB AOJKHMI
COCTABIATL COOTBETCTBeHHO [40—150 ¢

Mexa-

Tabya moﬁa

PeNeiHO-KOHTaKTHOMH  cxeMbi

dukcHpyio-
B JI060M

TabynsTo-

1043R000400100011-0

2) cHCTeMa pa3jie.leHHA CU THOrO H MEYATAIOUEr0 MeXaHH3-
MOB HA CUETYHKH H CeKUMH JO/MXKHA 06ecrneudBaTh BO3IMOXKHOCTH
HanGo/Iee NOJIHOIO HCMO/IBb30BAHMA EMKOCTed;

3) NpMMEPHO MOJIOBHHA EMKOCTH CYETHOFO MEXaHH3Ma 0MXK-
Ha ObiTb NPUCNIOCOGNEHA K NPeoGpa30BAHII0 BBOIMMBIX UHCENd
B JIONOJIHeHHS;

4)/1eBaR 4aCTL MeyaTaloUlero MeXaHH3Ma AOMKHA ObiTb npH-
CMOCOG/AeHa K MevaTanuio GYKBEHHBIX 0603HaueHMil;

5) nocTpoerue peseiito-KOHTAKTHONH CcXeMbl AOMXHO oGecre-
YHBATb BO3MOXKHOCTb BHIMONHCHHS BCeX neﬁcrsm“l, A0MnyCKaeMbix
cxemoit Tadynatopa T-5, M, KpOMe TOro, BOIMOXKIOCTb BHIMOJHE-
HHS1 YMHOXEHHS] TaGAHYHLIM METOAOM;

6) nocrpociHe peJeiiHO-KOHTAKTHONH CXeMbl AOJMKHO ofecre-
YMBATb MAKCHMA/IbHYIO TNPOCTOTY HACTPOHKH MallMHbI; °

7) KOHCTPYKUHH OCHOBHBIX MEXaHH2MOB K TIOCTPOCHHE peneii-
HO-KOHTAKTHOH CXeMbl AO/IKHBl MPEeayCMaTpPHBATh BO3MOXHOCTb
8BTOMATHYECKOrO KOHTPOJIR BBIUHC/AEHHII.
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Hoxaan 52
(Te3Hch)

BUTTEHBEPT U M. — Kkauiuaar TeXHHYeCKHX HayK

O PACWIHPEHHU BO3MO)XHOCTEA 3JIEKTPHYECKHX
MOJIENEN, PASBPABOTAHHbIX B KB MMull

1. Yerpoiictsa HaGniofeHHst H (DHKCAUHH PEIIeHHH, mnojyyae-
MbHIX C ¢ OWbIO 37eKTPOHHbIX Mojesed, pa3paGoTaHHbIX B
KB MMul

2. Pewer: » KpaeBbix 3ajad Ha D3JIEKTPOHHbIX MOJEJsIX Me-
TOAOM MHHVK wH3aUHH C MNOMOLUbIO BJIeKTPOHHOJIy'-IEBOI'D MHHH-
MH3aTOp2

3. Cnocobul peltenns Ha JeKTPOHHLIX MOAENAX CHCTEM aare6-
PaHYeCcKux u TPaHCEHACHTHbLIX )’paBHQl{Hﬁ.

4. Masian asektponnas modeab THma MJI-2 aas  peweHHs

CHCTeMb! aJre6paHuyecKHX ypaBHeHHH C |2 HEH3BECTHBIMH.

5. Peluenre Ha 3JeKTPOHHBIX MOJE/NAX HHTErpajisHbIX ypaBHe-
Huit THna Ppearosbma i BosibTTepa MeToaoM NOCIEN0BATENbHBIX
npuGankenuii. OnucaHHe yCTPOHCTBA A/fi° MHOTOKPATHOrO BOC-
NPOH3BCCHHA PeLUeHHsl.

Hoknan 53
(Te3HCh)
BOJIBIHCKHW B. A — Kkanaunar TexuuueckHx Hayk

MOJEJIMPYIOWUHE YCTPORCTBA 1JIl PELWIEHHUSA
KPAEBbBIX 3AIAY

3a nocsienHHe ToAbl MONEJHPYIOLIHe YCTPONHCTBA AAs peuie-
HHfl KpaeBblX 3a/ay HMEJH CYLIECTBEHHOE JlaJibHeiillice pa3BHTiie.

B revenne 1950—1955 rr. 6ouu pa3paGoTanbl M CO3RaHH cre-
UHAIH3HPOBAHHbIE JJIEKTPHYECKHE CETKH LA PelleHHs HedTAHOR
npo6eMbl N0’ PaUHOHAJBHON ' pa3paboTke He(TAHbLIX NAACTOB.
Oco6enHocTbio cetok DM-5, IM-7 u M-8 ssasercs MaciwuTab-
Hasl CTPYKTYpa CXeMbl H 3JIEKTPOHHOE YCTPOWCTBO AJS PelIeHH»
HEeCTAaUHOHAPHBIX 3a1ay. DTH CeTKH MMelT OT 2 10 7 ThiCAY
Y3VIOBBIX TOUEK W MO3BOJIAIOT «BKJIOYATH» COTHH CKBaXKHH.

Jlns pewieHui BaXKHbIX 3a4ay 1O ONpefeNeHHIO NPOYHOCTH
B (yHAaMeHTax, IIMTaX H Ap. yXe Gonee 4-X JeT ycCnewHo IKC-
TUIyaTHpYeTCa 3JeKTpHYeckas Moaens IM-6 s TI'mnponpoexre.

Jlns pelueHHs MArHMTHOA 3ajayd B NOJYNPOCTPAHCTBE B
1949 r. 6bi1a nocTpoena nepsas o6beMHas cetka Ha 15000 y3-
JIOBbIX TOYEK, COCTOAWIAA M3 UEHTPaNbHOH YacTH H AepHdepHH,
Ha KOTOPOH MOZENHPYeTcss GeCKOHEYHOCTH., 3HauHTenbHasi Mo-
TPEUIHOCTh Ha 3TOH MONENH NpHBENa K NPHHUHMHAABHO HOBOMY
METORY MOAEJHPOBAHHA C MOMOLUbIO HHTErpaJbHON (OpMbl.

B 1955 r. Huctum TOYHOH MEXaHHKH H BHYHCJHTE/b-
Hoit TexunkH AH CCCP 6w cnan B HOpMaJbHylo 3KCMayaTa-
ukio mpHOOp M3 (Ha3BaHHBIA aBTOPAMH «HHTErPHDYIOUIHMH 3Ee3-
namu»). TIpuHumMn yeTpoiictBa npuGopa OCHOBAH HA NpPHMEHEHHH
HHTErpaibHOH (OPMBL pellieHHst C MOCAEAYIOUIHM HAXOMKAECHHeM
MHTerpaja npH NOMOWM KHTerpHpyloWHz 3se3n. Ha npuGope
HaxXOMATCS mnepsbe M BTOPBE MPOH3BOAHHE C TOYHOCTBIO M0
3—5%. Ilna 3TOr0 METOAA HCCAEAOBAH BOMPOC O NOTPEWHOCTH.

Psiil BaXXHHX 3424 NPAKTHYECKH MOXET pEWaThCH npHMe-
HEHHEM KOMIMJIeKCa CeTOK, 3Be3d H GHCWOAeﬁCTB)'IOULHX MalWHH.
3Ta_BOIMOXHOCTb TPeGyeT IOMONHHTENbHBIX HCCACAOBAH i,

HanbrefiinMy 3a1auaMu 8 06.1aCTH pa3BHTHS TEOPHH H Mpak-
THKH MOJCJTHPYIOUIHX VCTPOHCTB s peuienns KpaeBblX 3aj1ay
ABJAKOTIS: paapaGoma METO/IHKH pelIeHHs 3a1a4 Ha COTKAX M
HHTErPHDVIOWHX 3Be3JaXx C MOBLILEHHON TOYHOCTBK), pelicHHe
06BeMITHIX 3ajnau; MOICJIHPOBAHHE 3JEMEHTOB HHPRYTISHIHN, CHpLi-
Tl 1 OTBI, HOJTHHEHHOCT! HCCICAOBAHHC  BUIMOMKRHGCT M-
MC THS TICUSTIRIN ONOA AR MATHAR iRy § ot H . )
vernoiics
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Joxnan 54
(Te3ucn)

FTJAY3BEPI 2. A

NPUEMbI KOHTPOJIS MPABUJIbHOCTH
NOArOTOBKH W TOYHOCTH PEWIEHHSA 3AJAY
HA 3JIEEKTPHYECKHX MOAEJAX AJs PEWUEHHA

OBbIKHOBEHHbBIX )1M¢¢EPEHI.lMAJlebIX
YPABHEHHWHA

1. OciioBbl MaTeMaTHUeCKOro annapara anaiusa norpeuHo-
CTell 3JMEKTPHUECKHX Mozedeii Lisi pelieHHs GObIKHOBEHHbIX AHO-
depenuranbHbIX ypasuenuii. [Tpumepsl. .

2. TlpakTHuecKHe TpPHEMbl OLCHKH BJUAHHSA npeumba YCHIH-
Tesedl, TOUNOCTH 3aaanus Ko3(duuncnTon H neaunennbix QyHK-
Wi HA TOWNOCTb peLUeHHsl 33]al HA 3JEKTPOMOJENX.

3. Cpasietne pelieHHss Ha 3JICKTPOMOLEH C UMCJIEHHBIM pe-

mieHyem JJast OAHOro H3 BapHAHTOB, KaK OJLHH H3 METO/10B OLEHKHU ‘\
TOUHOCTH HCCJIejoBaHlA 3anav Ha 3J|€KT‘pOM0.ﬂ€ﬂﬁX. 3HaueHue i

HAKOMJCHHS ONBITHBIX AAHHBIX MO TOMHOCTH MOJENHPOBAHHA He:
KoTopbiX Tinos 3apau. TpuMepbl.

4. MeTojlbl NPOBEPKH TIPaBHIBIOCTH pacucTa macwtaboB H KO-
sppuumenTon nepeaud GiOKOB, 3 TAKKE NpaBHJBHOCTH 1A
CTPOFKI (yNKIHONANLHBIX GIOKOB M X KOMMYTalHH. .

5. Hekotopuie  Pe3Y.ILTaThl  HCMITAINHH sJeKTpoMonesei i
KB MMull.

Joxnan 55
(Te3unce)

_KOTAH B. §l. — KagnaaT TeXHHYECKHX HayK

NMPUMEHEHHWE 3JIEKTPOHHbIX MOJLEJIHPYIOLLHX
YCTAHOBOK AJi1 HCCAENOBAHHSI CHCTEM
ABTOMATHUYECKOI'O PEFYJIHPOBAHHSA

1. MeToabl MOJENHPOBAHHA CHCTEM ABTOMATHYECKOro peryJH-
poBaHus M WX KpaTKas XapakTepucTHka. Mojenn-—aHallork M
cueTHO-pelidiore ycrpoficTsa. Monesupylouas ycTaHOBKa Kak
BHUMC/AHTE]bHA MAWIMHA H ee Mecto B obweMm KoMnuekce
CpeCTB BbYHCAHTE/NbHOR TeXHHKH. TenaeHuMH W MepCreKTHBH
pasBHTHA STUX YCTPORCTB.

2. KnaccHdHKalMs CHCTEM aBTOMATHYECKOTO pery.HpOBAaHHA.
TpeGoBaHusi, NpeAbABAAEMbE K TEXHUIECKHM XapaKTEPHCTHKAM H
COCTaBy COBPEMEHHBIX 3JEKTPOHHBIX MojeJedl, NpelHa3HAYeHHHX
[UIS HCCJIeIOBaHHs CHCTEM aBTOMAaTHYECKOro pery/HpoBaHHA. Bos-
MOXHOCTH HCMOJb3OBAHHS 3/1EMEHTOB SJEKTPOHHHX Monened B
KayecTBe COCTABHbIX yacTeH CHCTeMbl aBTOMAaTHYeCKOro pery:m-
poOBaHHA.

3. TIpHHUMNB NOCTPOEHHS 3JEKTPOHHBIX MoneJeii, He Tpebyio-
WX CTAGHIH3HPOBAHHHIX MCTOYHWKOB nHTanus. Meronn ysenu-
YeHHs AJHTEJbHOCTH pElIeHHs 3343y Ha 3JEeKTPOHHBIX MOAeJfX.
Mogzeanpyrowas ycranoska SMY-6 MAT AH CCCP.

4. TipumeHeHHe S/EKTPOHHHX MOJEJHDYIOWMX YCTAHOBOK AR
aHa/M3a H CHHTE3a CHCTEM aBTOMATHYECKOro PeryJHpOBaHHs.

HaxoxaeHue rpanil, 06;1acTH yCTORUHBOCTH. Bhiuncienne 3na-
YeHHS CpeliHe-KBAaAPATHUHOA OWHOKH, ONpeleneHHe CBA3M HH-
TerpaJbHHX OLEHOK C KauecTBOM MepexoiHoro mpouecca, nofy:
yeHHe OGLIMX 3aBHCHMOCTE [l HENHHEAHHX CHCTEM.

[pumep HcclenoBaHHA npocTefiled HEJIMHeRAHOH  CHCTEMBL.

HccaenoBatus ¢ peaibHBIMH 3/EMEHTaMH annapartyphl.
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Jlokaan 56
(Tesuchi)
KY3bMHUHOK I. K. — nrxenep

ONbIT 3KCMNJYATALLHH MOAEJHPYIOLHUX
BbIYHCJIMTEJbHbIX YCTPOHCTB

1. O630p MOJENHPYIOUIHX YCTAHOBOK (yHHBEPCAJIbHBIX W Cne-
LMa/IM3HPOBaHHbIX), pa3paGoTaHHBIX MHCTHTYyTOM TOYHOH Mexa-
HMKH H BBIYHCJHTEIbHOM TexHHKH Akagemun nayk CCCP

2. Onpir 3KcnayaTausn: a) saekrpounterpatopa dM-12 mns
peluenns ypasHenitii Jlannaca u [lyaccona; 6) MoAeqHpylOuLeH
YCTaHOBKH, NpeAHA3HAUeHHOH ANA PElieHHs ypasHenuit napaGo-
JIAYECKOrO THNa; B) 3JEKTPOHHOJIaMNOBLIX WHTerpaTtopos IJIH-12
u 3JIH-6.

3. IlepcneKTusbl
YCTaHOBOK.

JlanbHellero pasBHTHA  MOAENHPYIOLHX

Jloxaan 57

. (Te3ncH)
JIOB H. I'. — unxenep
E E B B. U. —unxenep

MAC
PAM

ABTOMATHYECKAS BbIYHCJIHTEJIbHAS
MAIWIMHA A0S BbIYHCJIEHHA CYMM NAPHbBIX
NPOU3BENEHHRA («noropa»)

Hasnayenue H 06/1aCTb NPHMEHEHMs — pellieHHe 3aiay, CBC-
RALEXCS K BHUMCJEHHIO CYMM TapHHX npoussefenuit. Tunosas
3a1a4a — yMHOXEeHHE MaTpHil. 3anadu: pasjoxeHue B piin W
cymmupoBatine psioB (Pypbe, NO chepHyecKHM QYHKUHAM H 1p.),
p cHCTeM AHBIX a7re6pauyecKux YPaBHEHHR METOLOM-
HTepaluii (MPOCTOR HTepalHH, METOAOM 3efinens), BHYHCIEHAE
3Hauenuit noauHoma no cxeme Iopuepa.

YkpynHehHas GNOK-CXeMa MalwlHHbI

AHaNH3 OCOGEHHOCTEH YHCJIEHHBIX METOAO0B DElleHHA pacCMO-
TPeHHbIX 3§/a4: YNOPsAOueHHOe PacroyiokKenHe YHCIOBOro Mare-
pHana, 60/bLIOE KOJHYECTBO HCXOLHBIX IAHHBIX NPH OTHOCHTEAbHO
HeGoublIoM KoauuecTBe onepauuii. CTPyKTypHas CXeMa MAUIHAH.
OcHOBHBIE yCTPONCTBA MalUMHBI W MX Hasnayenne. O6was cxema
PaboTbl MalIHHbI.

YcTpoiicTea npeo6pasoBanus uHcen w ynpasaenns. Haanave-
HHe ycTpoiicTe. Cucrema cumcuenns. Ilepeson uncen M3 ONHOM
CHCTEMb! CYMCJIEHHS B APYFYK OQHOBPEMEHHO C apH(MeTHYecKo#
onepaumeil B creunasbHoM GJIoKe. Onepauuy Hax yuciamu. Baok-
cxema. Pa6ota ¢ unciamu nonuxenHol paspaanocti. Ciucrema
KOMaH..

KOHCTP)’KTHBHB!& 0COGEHHOCTH MAUIHHbBL. OcHoslble napaMerpbl
MAlLUHHbI H CpaBHEHHE C IOpYrdHMH MauHHaMH.
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Iokaan 58
(Te3uchl)

MAVOPOB ®. B.— 10KTOp TeXHHYeCKHX HayK

NMPHMEHEHHE LH®POBbIX HHTErPHPYIOILHX
MALUHH IOJii ABTOMATHYECKOIO
YNPABJIEHHS OBLEKTAMH

1. Mpeanaraemasn cxema und)pooii HHTErpHpYIOLIEH MallHIbI
€ YaCTOTOH CHHXPOHH3HDYIOLIMX MMMYJIbCOB B | M2y M Bbille
MO3BOJISIET MOJIYYHTb BECbMa BHICOKHE CKODOCTH PELIeHHs 3alaud
NpH aBTOMAaTHYECKOM YNPAaBJeHHH OGBEKTaMH.

2. [puMeHerHe UMBPOBBHIX HHTETPUPYIOLUMX MalIWH OGecrnedu-
BaeT HeNpepniBHOCTb npouecca ynpasJeHHs o6beKTamH, a TaKxe
NPOCTOTY # TFMOKOCTb HACTPOWKH MAlUWHBI /IS pelueHiis pasiny-
HBIX 3aj1aY.

3. fpennaraembie MHOroKaHanblibie npeoGpasopaTenbiibie H
yHKUHOHA/IBHBIE YCTPONCTBA 103BOAAIOT  CPABHETEBHO  NPO-
CThIMH CPEJCTBAMH OCYILECTBHTb BBOJ B HHTErPHPYIOLLYIO MalUIHHY
Pa3nHuHOi  HHGPOPMALMKH, B TOM uHcae H TabJHyHble JaHHble
Goabloro o6bema.

4. KoMnakTHOCTb I IKOHOMHUYHOCTb LH(PPOBBIX HHTErPHPYIO-
WHUX MaWWH MOo380JSEeT HCNOJb30Barb WX A8 MHOTHX MPAaKTHue-
CKHX NpHUMEHeNHH.

Hoxaan 59

(Tesncu)
HHUKOJIAEB H. C. — unxenep

CHEUHANTH3HPOBAHHASl CETOYHAS
SJEKTPOMOAENDb THMA 3H-C

Pemﬂenue 3aJ1a4 NOA3eMHOA IHAPABJIHKH, CBA3AHHBLIX C PaLHO-
Ha/bHOM Pa3paGoTKOR HePTAHHX MECTOPOXAeHH E NPH CTPOroii
MX TOCTaHOBKE, CBOAMTCA K P ) anddep AbHBIX ypaB-
HEHHH B YAaCTHHIX MPOH3BOAHBIX.

Craunohaphble 3a1aun (BOAOHANOPHHI PEXHM) CBOAATCH K
ypaBHennsiM Tuna Jlannacca M HectauuoHapuble (ynpyruit pe-
XKHM) — K ypaBHeHHAM THNa ®ypbe. AHaJHTHYECKHE METOAM pe-
LIEHHS 3THX ypaBHEHHH HMeloTC JHG0 /I YACTHBIX CayuaeB
(sanaun Jupuxne—Heiimana aas npsmoyroabhoit o6aacTd wium
prra), JH60 HACTONBKO CJIOXKHbI, YTO HX NPAKTHYECKOE nMpHMeHe-
HHe 3aTpy/AHeHo.

UHc/eHHblE METOAbl, B YAaCTHOCTH KOHEYHO-PA3HOCTHBII, N03BO-
JIRIOT NOJNYYHTb PelleHHs AJs LIHPOKOro KJacca YpaBHEHHit B
YAaCTHbIX TMPOH3BOA:IbIX, HE OrPpaHHYMBARA HCXOAHble AaHHbIE.

Onilako KOHEYHO-PA3HOCTHBIH METOA MNPHBOIHT K HEOGXOAH-
MOCTH pelleHHsl CHCTeM aJreGDaHyecKHX ypaBHeHHIl MOpRAKa ie-
cKoabKuX ThicsAid. Jlaxie npHMeHeHHe ObICTPONCACTBYIOUIHX Bhi-
YHCAHTE/bHbIX MALIHH AMCKDETHOTO NEHCTBHS B 3TOM cC.ydyae He
peaJibHO H3-3a lleOﬁXO}IHMOCTH OrpOMHOro ob6bemMa NMaMAaTH H 3a-
TDPY/HEHHH B BapHalUHAX NapaMeTpos.

Hcxoanble ganubie fs peldenus HedTANbIX 3a1a4 MOJyqaloT
B pe3yJbTaTe reoJOTHYECKHX HCCAENOBAHHA W BEepNsiTHAaA owHOKa
Hx aocturaet 15209, caempoBatenbHO, TPeGOBAHHA K TOUHOCTH
peLLeliHsi He MOTyT ObiTb BHICOKH.

Cneuuanuauposatnas 3jektpomonens tina IH-C, paspato-
Tannas M CrpoekTHposauuas B 1954—1955 rr. nossoaser peruats
Onucallible 3a4a4d C MOTPeWHoCTbIo NOPAAKA HECOALKHX 11pO-
UEHTOB.

Mccaenyemas 06.1aCTh MOJEAHPYETCS CETKOR  AKTHBILIX CO-
MpOTHB.HHIT, HMEIOWEeH OKOIO 13 ThicAY YraoBbIX T.4eK.

Ynpyrasi eMKOCTb M/1aCTa MOEJIHPYETCH C MOMOULbI0 KOHICH-
€aTopos, MOAK/MOYAEMbIX K Y3/IOBbIM TOYKAM CETKH

Mo;1e.1b MO3BOASET HCC/IEA0BATH MECTOPOX/ICHIs, 1peino.aa-
raoiuie Haauure 10 500 IKCMAyaTauHOHNHBIX H 10 250 HHKEKIM-
OHHBIX CKBaXKHH.

CKBAKHIBE MOAETHPYIOTC CNEMHATBIbIMI  Kanadamit, obuee
KOJHUCCTBO KOTOPBIX 750,
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qem'{:l(me MOM(T GhiTh OCYILECTBJIEHO ABTOMATHYECKOE MepeKio-
(ot KaHaJ0B M3 pexuMa 3anaHus rpaHHyHbIX ycaosuii 11-ro pona
T) B PeXHM 3ajlaHHsi TPAHHYHBIX YCIOBHA I-ro poaa (aas-
neuge) B XOA€ PeUIeHHs 3afayH.
e O3MOXHO MOJE/NHPOBaHHE MNePeMeHHOro BO BpeMEHH AaBJie-
ﬂaljmn Ae6HTa CKPaXHH MO 3a1aHHOMY rpagHkKy.
car ;mauue HaYya/bHbIX yC/IOBMA (MOTEHUHAJIOB HA Y3JIOBBIX TOY-
Xa meenm B Haya/bHbIi MOMEHT BPeMeHH) MpPOH3BOAHTCS uepes
4 KOHEHCATOpPLl CeTKH MOAK/IIOYEHHEM HX OOpaTHHX OGKJa-
p:( Knx CMEeUHAILHOMY AE/IMTeNI0 HAaYaJbHBIX YCJIOBHIl.
PH pELIeHHH HeCTALHOHADHHX 3a/lad pelleHHe Ha MOAeJH
MEepHONHYECKH NOBTOPSIETCA C 4acTOTOH 4--8 2epy.
; Mo npuseneHns CXeMBl K HCXOZHOMY COCTOSIHHIO BO BPEMEHHOM
:0:;!; ‘;«Ooljxsenu orsefeHo BpeMsi nopsiaka 0,1 cex, B TeueHHe KoOTO-
BOJHTCS Pa3psifi eMKOCTeH CeTKH C I 3 -
poro MpoKaC OMOLUBIO 3JIEKTPOH
MrHoBeHHbe 3HAYEHHAA STHX (PYHKUHH MOTYT GbiTh H3MepeHbl
C MOMOILBI0 KOMMNEHCALUMOHHBIX H3MEPHTE/bHBIX YCTPOHCTB.
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Joxaan 60
(Te3ucH)
HUKOJVIAEB H. C. — unxenep

NPUMEHEHHE CYETHO-PEMIAIOIIEA TEXHHKH
HA )KEJIE3HOLOPO)XHOM TPAHCIOPTE

Jlas cocTaBiienHsi rpaMKOB [BHKEHMS M10€310B, NPH MPOeK-
THPOBAHHH )KENe3HONQPOMKHBIX JIHHHI, HOBBIX THIMOB MOJBHXHOMO
COCTaBa M T. M., NPOH3BOAATCA TArOBbIE W TerJoBbie pacyeTH, 8
TaKKe PacueThi NMOTPeSASeMOli 31eKTPOSHEPTHH W 3aTPayHBaeMoR
MeXaHHYeCKOH PpaGoThl.

B TArOBLIX pacueTax MNPOM3BOAMTCA pelienHe HETHHERHOro
uudbepeHLHaNbHOTO ypaBHeHHs ABHXKeHHs noesna. B s1o ypas-
HEHHEe B KayeCTBe HMCXOAHBIX NaHHbIX 3aAaloTCH HeHHeHHble za-
BHCHMOCTH THMOBWIX H TOPMO3HWIX CHA OT CKOPOCTH H NPOQH.1b
nytd. B pesyJibTaTe pelieHus AO/MKHB Obiib NOJyueHbl TPaQHKH
3ABMCHMOCTH CKOPOCTH H BPEMEHH OT MyTH.

TMpu TenJoBLIX pacyeTax NMPOW3BOAMTCA peLIeHHe HEHHEHHOTO
AnddepeHHaNIbHOTO yPaBHelina Harpesa 0OMOTOK TArOBLIX 3J1eK-
TPOMALLHH 3]EKTPOBO30B H TenJoBo3oB. B Kauyectse HCXORHBIX
NaHHbIX B 3TOM VPABHEHHH 3ajnaioTrcs HeJHHeHHble 3aBHCHMOCTH
TenJIOBLIX NapaMeTpoB OT TOKa 3/eKTpoMawwu. B pesyabrate
peluennst AO/KeH ObTb MosyueH rpadrx 3aBHCHMOCTH Harpesa
3JeKTpoMaluMK oT nyTH. [IpH ‘pacyeTe pacxola 3JEKTPOIHEPriu
pewaercs Andeperipanbioe ypasHenne 1-ro nopsaka. B xaue-
CTBE MCXOJHbIX JAHHBIX B 3TOM YPaBHEHHH 3a/lAI0TCH HETHHEHHHIE
33aBHCHMOCTH MOILHOCTH OT CKOpPOCTH. B peaynbra're peleHnn
onpenenseTcs KOJIAYeCTBO IHJIEKTPOIHEPTHH HAH MeXaHHYEeCKOM pa-
6OThI, 3ana‘{HBa€M0ﬁ JIOKOMATHBOM MpH KOHKpeTIbIX YyCN0BHAX
JIBHXKEHHS Moe3sia.

IIO HACTOALLEr0 BPEMCHH THArOBbIE ¥ TeroBble pacyeTnl Mpo-
H3BOJHJIHCH rpa¢uuecng HHTCFPHPOBHI!HCM, TP_VAOCMKOCTI: 3THX
paﬁor I‘IpHKOBHBaﬂa 60bLIOE YHCJIO CMEUHAJIHCTOB H nopoxaana
BCAAKOro poaa ynpouxeﬂmt. CHHJKaBIlIHE TOYHCCTb PAacyeToB.

B 1954 r. paspaGoTana Creuna usnposanias HeJHHeRHas 3.e-
KTPOMOZe/b ATP-1 aas TAroBbiX pacyeTos H B 1955—1956. rr. —
HeJIHHeHHasA 3JeKTPOMOAEIb A TenJoBbIX pacyeTos, pacyeTos
pacxona 3.JeKTPOIHEPTHH HJH Mexanuyeckoit pa6orst — ATP-2.
B HacTtosiulee Bpems HauaT CepHiHbIA BBIMYCK 3THX Mmojeneit. Pe-
ByﬂbTaTbl OnblTHOI‘:i sxcnnyatauuu H HCNBITAHHA ONbITHLIX OGpag-
1IOB XapaKTepH3yloT LOCTAaTOuHYIO TOYHOCTb PEIICHHST HA MOI1EARX
OMHCAHHbIX 3ajaay.

C I‘IDV.MQHEHHCM HX CTAHOBATCH [)BH.'IthlMH MHOMOYHCICHH bIe
BapHallTbl pi!(“i?TOB Anw um()opa ONTUMA.TblibIX PE3Y.1bTaTOB.
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Boamoxuocts  mriobenoro PEWeHs  ypaBlieHHs] ABHIKEHHS i 61
10C312 no3nosierT npunuMnHanbio PEIIHTb BONPOC aBTOMaTHye- Tloxaan
CKOro ynpasaenus noesaHoit paboTo JNOKOMaTHBA. (Tesucu)

AsTOMaTH3aUMS YNpaBJIeHHst JJOKOMaTHBOM MO3BOAHT HMCKJIIO- | NETPOBT. M. — HiKeHep
HTb BAHSHHE CYGHEKTHBHbIX haKTopoB u obecneunts BbINOAHEHHE
TPatduKa avuxenns noesna c GoJIbUIOH TOYHOCTBIO, OGecneynT 6o- " MAJbIE HEJIWHEHHDBIE 3NCKTPUYECKME
Jee BKUIIOMH'HlHﬁ PE€XHM H NOBLICHT GQSOHQCHOCTb ABHXKEHHS. MOJlEJlM MH-7 H MH-10

Haauune ua muornx JKEJE3HONOPOKHBIX CTAHUUAX MEXAHH3H-

1. Kpan(aﬂ TeXHHYecKan XapaKTepHCTHKa Mﬂil(!r{\(mp\l;l'll'\:!

i iHoM it yetanosiet THna MH-7
“OKHa» MeXay ocTaHOBHBIIH Ha COPTHPOBOYHBIX 3;1'3:1)-,\%;:2;&29;:nlg;:ggu;::ﬁtwpy»ouxuf yeramo
MyTHX # 6ol Baronos scaencrsme HEIONyCTHMOH CKOPOCTH co- 6) coéran OCHOBITbIX pel.llal(’)lLlMX 3J1eMeHTOB;
y;wﬁcuun. . B) CneudpHueCKHe 0COGEINOCTH, OTANYAIOLLIe ITY MUTHHOBKY
PHYHHONK STOMy ABARETCH OTCYTCTBHE Ha MeXaHHZiMpOBaHHle OT BbINYCKaeMbIX B COK)BE W 3a py6C)KC'\1>

COpTHpOBO'{HNX ropkax ABTOMATHYECKOro YnpasJcHHss BaroHHbIMH P) 6COGCI|FIOCTM YCT4HOBKII THNa MH-10.
SaMELMTENsAMH. ABTOMaTH3auMs  sToi BaxcHeiwel onepauun ’
J0MKHa oGecneunts ciefoBanye oruenos ¢ AONYCTHMbIME HHTep-
BajlaMH, Ha MakKCHMMaJabHO AOIYCTHMBIX CKOPOCTSAX NPH yCJ0BH:H
HX ocraHoBa B 3ajalnHOM MecTe c AOﬂyCTHMOﬂ CKOpPOCTbIO CcO-
yAapenis.

Enuuctnennpim 3pGekTHBHBIM BapHaHTOM Takol aBTOMaTH3a-
UHH ABIACTCH npUMeneHHe aas ee YNPaBJCHHS CleUHaNH3HpOBaK-
HOH MBTEMaTHYCCKOH MauMHbI,

Matemaruueckass mawmna no AaHHHM 06 oTuene, cKaTbiBaio-
UMMCA € rOp6a rOpKH, BbIUHCASET ero COIPOTHBJIEHHE ABHIKEHHIO
" CKOpOCTh BbiXojJa ¢ TOpM03l|0ﬁ NO3HUHH 3aMeaNHTeas aas KOH-
KPETHbIX yCNOBHI npoduas u aanus NyTH 10 MecTa Cuenku.

Buuncaennas  ckopocrs ONPEAEAACT BPEMA TOPMOXKEHHA M
HYXHOe TOPMO3HOE YCHAHC, aBTOMAaTHYeCKH 3anaBaemMoe 3ames-
JauTedto.

3atem 3amepennas hakTiueckas CKOPOCTb C/Ie1I0BaHUS oTuena
yepes TOPMO3HbIE MO3HLIHH ABTOMATHYCCKH CpaBHHBacTCa ¢ 3ajau-
HOIT 1 BHOCATCH COOTBCTCTBYIOUIHE KOPPCKLHI.
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Nloxnan 62
(Te3uchl)
CMHUPHOB A. 1. — Kanauaar TeXHHUECKHX HayK

ONbIT 3KCIMJIYATAUHH MOJAEJIHPYIOLLHX
YCTPOHCTB

1. ONbIT 3KCMAYaTaUHK /EKTPOHHBIX MOAENHPYIOWHX yCTaHO-
Bok thna WIT-4, UIT-5, MH-3 u MH-2.

2. KpaTKast XapaKTepuCTHKa 3aiad, KOTOpbie 6bi1K  pelleHbl
Ha 3THX ycrauonkax

3. DKCNJyaTaUMOHHbIE HEIOCTATKH NepeuHcaeHHbIX yCTaHOBOK
H Mepbl A/l UX yCTpaHeHHs.

4. Tpeo6pasyiolne yCTPOHCTBA K 3EKTPOHHBIM mMojeaaM M
Tpeéosamm. ﬂpe}l‘bﬁﬂ.ﬂﬂEMble K HHUM.

5. MeTOAbl OLEHKH TOYHOCTH pelIeHHs H Tpe6oBaHus K TOY-
HOCTH OT/Je/bHbIX PEIa:OHX 3JEMEHTOB.

.

Jloxnan 63
(Te3ucH)
CYJHUM M. K. — nuxenep

LLHSPOBOA IIMfDQEPEHlI.HAJIthIH AHAJIU3ATOP

TIpuHUMIBEL MOCTPOCHHS wncpoBbix  AndpepeniiaabHbix ana-
JIM3aTOPOB: NpPHMeHsieMblii MeTOL MHTErpHPOBaHNS, CXEMA undpo-
BOrO WHTErpaTopa, CxeMma 0Gpa3oBanus NPHPALICHHA TOAMHTE-
rpaJbHoOit QyHKUHH H caMoii (yHKUHMH, CXeMa 06pa30BaHHi npu-
pallleHHsi He3aBHCHMOH nepeMeHHO.

DyHKUHOHAIbHAS CXEMA LHPOBOrO ZHpepenHiIHanbHoro ana-
JM3artopa. BBoa HauaJibHbIX AaHHbIX. Bsoa TabJHYHbIX H 3IKcne-
PHMEHTaJIbHBIX Gynkuuit. Buixonnbie yCTPOHCTBA MALUHHDBL neva-
Taioulee YCTPOHCTBO, rpaguyeckoe yCTPOHCTBO.

Crelanbible PeXHMbl PabOTH HHTErpaTopoB: pabota B pe-
XUMe CymMMaTopa, pagoTa B pexHME yMHOXeHHS Ha MOCTOAHHOE
YHCJIO.

[MoAroTOBKAa HCXOJHbIX [AHHBIX AJIA peluenns 3ajad Ha uud-
pOBOM nuddepeniraibHoM ananuaaTope; Cxema CBA3H HHTerpa-
TOPOB A/Ist pelleHts 3alauH H K@pOBanbHble TAGAHLB!, mactrabnl
W MaciuTabHbie COOTHOLICHHSA.

CocTap W napaMeTpbi MOCTPOEHHOM MALIHHDI. PesyabTaTthl pe-
eHua 3a4ay Ha MalHHe.
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Hoxknaan 64
(Tesuci)
PEJTBbIOABAYM A A — 10KTOp TexHHUECKHX HayK

BO3MO)KHOCTH NPUMEHEHHA BbIYWCJMTEJBHOH
TEXHHKH OJis ABTOMATH3ALUHKH
NPOU3BOACTBEHHBIX MPOLLECCOB B METAJIIYPI MU

1. OCHOBHME NYTH NPHMEHEHHA BEIYHCAHTENbHBIX YCTPOHCTB
(BY) B asromartuueckux cuctemax (AC)

BY, npiusmensiemsie 8 AC, MOXKHO PasneanTs wa TpH IPynabL:
KomaiLuibie BY, BY o6pa6orku undopmauun 11 BY, perpocknbie
B 3amknyTyto uens AC. TMocaeanss kateropus BY ssaserca nau-
GoJlee MEPCNEKTHBHOI.

2. KpaTkas XapaKTepHCTHKA BO3MOMHOCTCH NPHMEHCHUS
BY B merannypruyeckux o6bektax

Bosmoxubie  061LCKTHI aBTOMATH3AUMH — NPOKATHbie  CTallbi,
LOMeHHble TIeYH, MapPTEHOBCKHE, 3J1eKTPOCTAeNIaBHIbHbIe neun
# T. 1. B nacrosuiee spems npumenenne BY B nepnyio ouepeis
e 1eco06pasio A8 TaKHX 06BEKTOB, KaK JAyrosas 3.JeKTpocTasc-
NIABHABHAS NCUL W HENPEPLIBNBIT JHICTOBOH CTan X0J01H0i npo-
KaTKi.

3. OcuosHblie Hanpasjaenus paGoti 1pu pazpaborke BY
AAA ABTOMATH3AUKHK YRA3AHHBIX Bbille 06BEKTOR

OcCHOBHBIMIL HANPARICHHAMH B yacTH paspaboTkn BY sap-
JSOTCS TEOPETHUECKOE H3YYeHHe HAea H3HPOBAHHBIX CHCTEM, 110-
CTPOCHHE WICKTPOHILIX MOZEIeH CHCTEM, YYacTHe B pazpaboTKe
610K-CXeMBl aBTOMATH3ALHK, paspaboTKa 6.10kos BY, ncnbitanme
annapartyput BY na snexktpounoi moiean o6vexta u 7. 1.

4. Pa6ota no aBTOMATH3aUHH Ayrosoii
3/1EKTPOCTANENNABHABHON MNeyH

Mo aaunvia IWIA HHUHYEPMET 0 COBMECTHO ¢ 3TOM
opramHsatliteit paspaboTanbl OCHOBIBIC NEHHLINL HpHMencns BY
JIS ABTOMATH3AUMH OOLCKTA.

[Tepsas oueperb BRIOYACT B CeOst ABTOMATHIAIMIO TOIbKO
3CKTPHUCCKON UaCTH Ne, BRIAY OTCYTCTBIS B HACTOSLICE BPCMS

1043R000400100011-0 |

M3MEPHTeNbHO! annapaTypnl AlA TenJoBbIX ‘HBMPPEHHR. Maker-
Mbiit 0Spasew peryasTtopa ¢ npiMenendem BY npouled onbTHyio
npoBepKy.

5. Pa6ota no aBTOMATH3alUMH HENpepbiBHOro CTaHa
XONOAHOH NPOKATKH

PaGota mauata comectho ¢ LIKB MM (Muntsxmaw) #
LIJIA (Muuyepmer). B 3Toit 06aacTH MOXKHO yKa3aTth nptéé.mv-_
JKeHHble ypaBHenuss oGbeKTa, uto ob.eruaer pa3paboTKy O.10K
CXeMbl aBTOMAaTH3aUHH H S.WCKTPOHHOﬁ MoJe 1 CTaHa.

6. Bnumaﬁmue nepCcneKTHBbL ABTOMATH3AlIHH B
MeTannypruM ¢ npumenennem BY

Ocuostible TPYAHOCTH: He10cTaToyHas usyqenuoc‘rb 0617(‘](1‘0?,
HEO0CTAaTOK HBMEPIITQ[IbHOﬁ annapartypbl, HEJOCTATOYHOCTD C(')Bp\,'
MEHHOIt TEOpHH H C)’ULCCTB)’}OUUIX NpHHUKHNOB nOCTpOellMﬁndBTO-
MAaTHYECKHX CHCTEM, HEAOCTATOYHAR HAJEHHOCTb H3BECTHOM Bbl-
WHCAHTEBHON aNnapaTypul NpH 1AiTeIbHOH padoTe B UEXOBbIX
YyCJI0BHSAX. anOﬂOﬂCIlMC HaYyUHbIX H TCXHHYECKHX prnuome.u. yKa-
3aHHbIX Bbllle, NOTPeGYeT Tecuoil YBAIKH paboTbl pAfa OpraHusa-
uHit kKak MinucTepers, Tak W AKaleMHH HayK.
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Hoknan 65
(resncH)
UYKEPHMUK JI. B. — Kanauaar Texuuueckux HayK

AHAJIN3 YCTOHRYHUBOCTH AHHAMHYECKHX CHCTEM
NPH HCNOJIb3OBAHUH 3JEKTPOHHBIX CYETHBIX
MAWHH (HA NPUMEPE 3HEPIrOCHCTEMbI)

1. 3anaua, no Jlanynosy, pacnanaercs Ha aBe, N0 CywecTBy
1€3aBHCHMbIX, YaCTH:

a) onpenesienne KOS(GHUHEHTOB XapaKTEPHCTHYECKOTO ypas-
HEHHA CNOMHOH peryJHpyeMoil CHCTeMH;

6) PacueT KpHTepHeB YCTOHYHBOCTH H ONpeleJeHHe TIpPaBuL
06aacTell yCTORYHBOCTH B (YHKUHH 3aJaHHBIX NapaMeTPOB.

2. Jlnst npeoSpasosanus MCXOAHHX AHGhEPEHLHATbHbX YDaB-
HEHHl H BLIYHCJEHHA KOI((HIHENTOB XapaKTePHCTHUECKOrO YpaB-
HEHHA MOXeT ObiTh NOJYYeH airopuM ANs THNOBOTO MPOTPaM-
MBDOBAHHSA JIOTHYECKHX Onepauuii § BLIYHC/IEHHH Ha 3JeKTPOHHOR
CueTHOR MaiHHe. OCOGeHHOCTbIO NMPOrpaMMHPOBAaHHA 3aAay Ta-
KOro poaa siB/ifeTCs HeOGXOAHMOCTb NPOH3BOAHTb NEHACTBHA C MaT-
PHUAMH, 3JEMEHTH KOTODHIX MpPEeACTAaBAIOT COGOH He TOMbKO
9HCJ1A, HO M aareGpanyeckHe BLIPAXKEHHS.

3. Jlna pacuetoB rpaHui 06JAaCTH YCTOMUHBOCTH pPeKOMEH-
JlyeTCs CJeAyiolas METOAHKA:

a) HCXOAHLIMH JaHHBIMH SIBJSIOTC KOS(DGHUHEHTH Xapakre-
PHCTHYECKOTO YPABHEHHS, NPEACTaBAeHHbe B BHAe (QYHKUHH ABYX
napamerpoB (Hanpumep Koapo TOB peryJHpOBaHHs);

6) B mpouecce cyera ITHM napaMerpam NpHAAeTcs, C A0CTa-
TOYHO MaJIbiM DAaCyeTHHIM LIArOM, NOCJIEA0BATENbHbIA PSA YHCIEH-
HbBIX 3HaueHWH. Jns KaXAOA Napnl 3HAYEHHH HENpepHBHO BHI-
uHcasieTcl KpuTepuit Payrta. B kauecTse pesysnbTaToB pacuera
W3 MAIUHHB BHIBOJAATCH MOMApPHO 3HAYeHHs BapbHPYEMbIX mnapa-
METPOB /Il Hayaja H KOHLA MHTEPBaNa, B KOTOPOM MPOMCXOMHT
H3MeHeHHe 3HAKa KDHTepHA. DTH 3HAYeHHs M SBJSIOTCA mpe-
JeNbHE:MH KOOPAHHATaMH, MEX1y KOTOPHIMH MPOXOAHT HCKOMas
rpaHuila 06/1acTi YCTORYHBOCTH.

4. Jlna 3HEProcHCTEM, MPEACTABIEHHbIX B BHAE TPeX IKBHBA-
JIEHTHbIX CTaHUHH, XaPaKTEPUCTHYECKHE YDAaBHEHHS KOTOPHIX B
aHAJH3HPOBABLUHXCS BAapHAHTaX HMeJH nopsaok Ao 10-ro Bkmo-
yuteabio, U3 1 KM AH YCCP BhnoaHeHb CepHH pacyeToB
craTHueckoil ycroitunpocTH na BBM. Paccmarpusanocs asroma-
THYecKoe PEryJHpoBaHHe BO3GYXKIEHHS OLHCTO HIH LBYX reHepa-
TOPOB Y/aJeHHOH CTAHUHH WM MDOMEXKYTOUHOTO CHHXPOHHOrO
KomnencaTopa. [lpeanosaranoc oCHOBHOE peryJ/MpoBaHHe mo oT-

KJIOHEHHSIM TOKa M Hanps)KeHHs H JONOJHHTENbHOE peryJiupoBa-
HHe 1o 1-it ¥ 2-fi NPOH3BOAHBIM TOKA HJH NO CKOJILKEHHIO H YCKO-
penuio. Tloayyenn cepun oGnacrefl yCTOAYMBOCTH B MJOCKOCTH
Ko3dd TOB peryJup N0 NPOM3BOAHLIM TOKa, MNPOH3-
EOJHBIM yria (MO CKOJIbXKEHHIO M YCKOPEHHIO) HJH MO OTXKJOHE-
HHAAM TOKAa M Hanpsikenus. BapbupoBajuch TakKe MCXOLHbE pe-
xumbl (Po=0; 0,5; 1,0; 1,1) u cxema 3HeprocucreMul (HanHuWe
H OTCYTCTBHE NMPOAOJIbHOH KOMMEHCALMH JIHHHH Aa/lbHeR 3.1eKTpo-
nepesauu).

PesynbTaThl pacyeToB ROCTATOYHO XOPOLIO COOTBETCTBYIOT pe-
3y/bTaTaM MCNHITAHHA Ha 3JIEKTPOAHHAMHYECKHX MOAENAX A7
T€X BapHAHTOB, MO KOTOPbIM HMEIOTCA IKCNEPHMEHTa/bHbIEe JaHHbIC
A9 COMOCTABJEHHS.

Bce pacyernl NpoM3BOAMIMCD Ha OCHOBE BhIBEAECHHBIX aBTOPOM
LOK/1aJa ypaBHeHHH BO3MYLUEHHOrO [ABHXKEHHs CJOXHOR 3Hepro-
cuctembl. [IporpammupoBanne BhnoaHeHo HHCTHTYTOM MaTema-
Tukn AH YCCP.
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Hoxnan 66
(Te3ucnr)
UbINTKKUH 5. 3. ~ ROKTOp TEXHHYCCKMX HayK

l:ilZKOTOPbIF. BONMPOCbI AHHAMHKH CUCTEM
PETYJIMPOBAHUS ® YNPABNEHUS C LUMOPOBbLIMH
BbIYUCIUTENbHBIMY YCTPONCTBAMHU

PilL'A'ManHB('HOT(‘ﬁ OCHOBIIbIC THNBI CHCTEM pery.aupoBanus n
YNpawicus ¢ undposbimm BLIYHCAHTCIbHBIME  yCTPOHCTBAMM
(I moy) wopx 0COOIHOCTH,

”HKH'H:IIHIL‘TC}I IKBHBAMCHTHOCTD CHCTCM C U, B, Y. H cucrtem
HMIVALCHONO MAN tpepbiBHCTOrO pery.uposaiing.

ﬂ.’l}l anaansa JAHHAMHYCCKHX CBOMCTB CHCTEeM C L. B. Y. npu-
nicKaercs TeCopHst HMIyJsibcHOrO peryauposans.

”(IK:'UMIHK‘TCﬂ, UTO BBEACHHC B cHeTemy peryJuposating 1. B. Y.
nossoasier YBCAHUNTL 3anac yCTOﬁ‘IHHO(‘TH, nocmrny'rh OonTHManb-
HbIX npoueccon, T. e, npomneccos ¢ KOHCYHBLIM M MHHHMabHbIM
BpeMeHey [)L‘F)’J[H[l(lﬂallllﬁ K4K B cHcTeMax  des 3anasjbiBaHus,
TAK It B CHCTeMAX C 2anasfbiBaHgeM.

H.’J.'l?ll'll(‘l’k’ﬂ MCTOAHKA onpejeaenns NporpaMMel 1. B. Y., HC-
NOAS 13 3a,1aHHLIX TPpe6oBannii k Kauecrsy npouecca.

Kpartko paccmatpunaiores tpeGobanns k 1, s, Y. C TOuKH
APCHHS TPHMCHCHHA HX 1 CHCTCMaAx peryauspoBaiug u yopasae-
HHS,

Noknan 67
(Teaucur)
KOPOJIbKOB H. B. - KaHAHAAT TEXHHYECKHX Hayk

NPUMEHEHHE ®EPPHUTOBBIX CEPAEYHHUKOB
B BbIYHCJIUTENBHON TEXHHKE

1. Ehmpﬂneiic'myloume UHPPOBbIE BLIMHCAUTEABIBIC MallHL,
MWW Npeauasnayenibie 418 BBIIOANCHH NPEHMYLLCCTBOHIO
IOTHUCCKHX ONepaunii, MalWMibl AAS  Peryauponalins HpOItBoa-
CTBEHIILIX 1POLECCOB M JPYrHe CRRUHAMMIHPOBANIIIC W poBRe
MalHHbL OGLINIO COCTOST M3 OYeHb GOABWIONO WitC.1a denenrap-
HBIX  fiYeeK, K HaJICKIOCTI KOTOPBIX  NPCABLABIRIOTCH  BLICOKIC
TpeGosaiius.

daemeHTapible sueiiKi, NOCTPORHHBIE C HCNOTLIOBAINCM (ICp-
PHTOBBIX CEDACYIHKOBR, OTIHYAIOTCH NAAMYMCM UCIOFO PAAA npe-
HMYLUECTB N0 CPABHCHHIO CO CXCMAMM, HCNOABIYIONWMH . 1CKTPONI-
HO-HaKyyMHbIC NPHGOPbI.
© K uHCay OCHOBHBIX MPeHMyWECTB OTHOCHTCS:

HAJCKIOCTS, I0ATOBCYHOCTD, MAJOTAGaPHTHOCTh, OTHOCH FEAbIO
MaJaast notpebasieMas MOWHOCTL H aeluesH3na.

2. CXCMbI OCHOBHBIX 3.1eMCHTOB } YCTPORCTR, BLIIOANCHIILIC ¢
HCNO1b30BAHHCM DEPPHTOBRIX CCPACUNNKOB:

* @) 37eMCHT perucrpa;

6) amnasuveckuii Tpurrep;

B) Jaoruveckie cxembl «H-Ha, «HMan - Hoans, «3a0peT» woap.,

) Maruutioe ONCpaTHBHOE 3ANOMHUHAKLLCE YCIPOItCTBO;

A1) aapecubie cHcTéMbI (aewndpatop).

3. Ociioniible XapaKTePHCTHKH 3JICMCHTAPHBIN CXcM:

a) BXOAHbBIC CHrHaabl

6) BbIXOIHbIE CHTHAJLI

r) noTpe6.1sieMast MOWHOCTD;

) A1anason 4acTor;

€) BEHTHJH.

4. Texiuueckne ¥ 3KOHOMHYCCKHE COOGpaMielus, Kacaiomuiecs
BLINOAHEHHST UH(POBBIX BHIYHCINTEIbHBIX YCTPOHCTH C HCNOIL3O-
BalieM (PCPPHTOBLIX CEDICUHHKOB, H yXKe AOCTHTHYThIil yYpouens
Pa3paGoTOK CXeM A3KT BOIMOKIOCTb PEKOMCHA0BATH HIPeROe
Pa3BEPTLINANKE NPOHIBOCTDA 31CMENTAPHBIX AUCCK W GAOKON, 410
MO3BOIIT INHPOKO H GBICTPO BHEAPHTb GLICTPOAGHCTBYIOULEC tni-
YHCIHTEIbHbIE VCTPOICTBA B HAPOAHOC XO3SHICTBO M 1acT Golth-
Wwoii HapoaHoxossicTeennbii 3¢dexT.

HeoOxoMo 1151 ocyuiecTsaenns 3Tofi sataun  cpodito  pe-
UIHTb BOMPOC O NMPOMBILLICHHON Gase.
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AdDEMY OF SCIENCES OF THE USSR

1. S. Mukhin

AN EXPERIMENT
OF THE MACHINE TRANSLATION OF LANGUAGES
CARRIED OUT ON THE B E S M
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The work in the machine translating from English
into Russian was started in January, 1955, by the Institute
of Scientific Information, of the Academy of Scences of
the USSR, in conjunction with the Academy of Sciences
Institute of Precise Mechanics and Computing Technique.
The research workers — participants .in the work are
Prof. Panov, D. Ju., Belskaja I., Korolev, L. N., Rasumov-
sky, S. N., Selenkevicii, G.,, 1 the author of this paper.

The experiments were carried out on the high-speed
electronic computer BESM, designed and constructed at
the Institute of Precise Mechanics and Computing Techl
que by Prof. Lebedev, S. A,, and his associates.

Sanmed Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0

. L. Introduction. The idea of machine translation of
languages began to draw special attention of scientists
of late in connection with recent advances in the deve-
lopment of the high-speed automatic electronic computers
with programmed control. In 1948—1949 British and
American ~ scientists discussed the possibility of transla-
tion from one language into another by an electronic
computer (I, pg. 2—3). Soon afterwards (in 1950—1951)
various institutions both in.Great Britain and the USA
started working out the problem, and on Jaunary 7, 1954,
the first pubi.c demonstration of translation from Russian
into English was held in New Jork by the International
Business Machines Co. For this experiment a special
vocabulary was compiled, consisting  of 250 Russian
words in Latin script. The words were selected with
a view that each of them had one, or at least two Eng-
lish_equivalents.

The Infernatioral Busineess Machines Co. experimeni
aroused great interest throughout the world. Numerous
comments published in genera! and special periodicals
gave the impression, however, that practical results of
the experiment could hardly be expected in the nearest fu-
ture. Most scientists were of the opinion that the prob-
lems to start with were those connected with the transla-
tion of scientific texts,and the compilation of specialized
vocabularies for different branches of science and tech

logy was mentioned as one of them. A specialized voca-
bulary of the type is estimated, for English, at 1,000 go
neral-purpose words and 1,000 special terms (3). But at
present, in the opinion of most scientists, we can hardly
afford such a large vocabulary, and hence a scientific
book cannot be tranlated by machine as yet,not to menticn
a work of art.
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Having started work on automatic translation, we
very soon came (o the conclusion that it should be or-
ganized on lines different from those described in the re-
port of the American experiment. To our minds, the ex-
cessively  rigid  connection  between the translation

programme and the vocabulary (ascription of the control~

codes directly to the words in the vocabulary) caused
cortain  limitations in solving the machine translation
problem. For this reason, we decided to try and develop
such a system of sentence analysis that would enable us
{o find out the meaning of every word in the sentence
(except for the case when it is impossible within a sen-
tence?) as well as to determine ist grammar characteris-
tics. Linguistically, we proceeded from the assumption
that 11l thoughts and ideas are expressed in language by
means of words having very definite relations with each
other. Experience showed that these relations could be deii:
ned, at least for the scientific texts. The system worked oui
for the analysis of an English sentence and synthesis of
its Russian translation proved to be pracically indepen-
dent of the vocabulary.

The texts selected for translation were a number ol
exerpts from Miln's «Numerical Solution of Differential
Equations» along with some more fexts of different spe-
cification (e. g., an article from «The Times», etc.).

The following is a short discription of the accepted
vocabulary as well as of our system of analysis and syn-
thesis: it should also give an idea of the way the BESM
was made use of in the experiment.

2. Vocabulary. Translation requires a vocabujary, no
matter whether ‘it is done with or without the help of
a machine. If, for man, each word is made up of letters,
for a computing machine, which carries out operations
with figures, letters must be replaced by figures.

If we substitute each letter of the Latin alphabet by
a definite combination of figures, we shall be able to ex-
press any English word by a corresponding number. Thus.
using the "-ndot code (Fig. 2.1). we c” change

* This happens when the sentence ccntains pronouns standing
for words belonging to a previous sentence.

the words THE, EQUATIONS, METHOD, THEREFORE
into the following numbers:
212608, 082320162112281505, 110821262830,
212608070814280708.

a — 16 v—=29 —u t —21
b —06 z-—25 —15 u—=2
w—13 1 =12, — 28 f—u
g —10 j —18 —2 h—2
d — 30 k— 19 — 07 c— 22
e — 08 1 —27 — 05 q— 23

— 09 y — %

Fig. 2.1

Our vocabulary includes 952 English words. Besides
its numerical expression every word of the vocabulary
has a definite ordinal number, that is, a special place-
in-the~ vocabulary indication. Thus, for instance, the
words BELOW ~ (0608272813). DEVICE (300829122208),
REGION (070810122815), WHOLE (1326282708), have
respectively the following place-in-the-vocabulary indica-
tions: 110, 211, 570, 748.

A vocabulary compiled for the mechanical translation
differs from the usual vocabulary in that it consists of
two sections and contains, besides the Russian word cor-
responding to the English word sought, certain additional
information (indications) concerning the Russian word.

One of the sections contains the English words, recor-
ded as numbers and all the vocabulary indications of the
corcesponding Russian words. For example, in the case
of nouns, the following information of the Russian word
is given: gender, declension, soft or hard stem, presence
or absence of sibilants in the stem, denotation of animate
or inanimate objects, etc.; in the case of verbs, their con-
jugation, aspect, etc.; in the case of adjective, hard or
soft stem, etc. We cal! this section of the vocabulary
the English section.

The second sections consists of Russian words recor-
ded as digit combinations in the order defincd by their
place-in-the-vocabulary indications given in the English
section of the vocabulary (Fig. 2.2). The second section
is called the Russian section of the vocabulary.

I
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Fig. 23.

3. Vocabulary of polysemantic words. For some of
the English words of the vocabulary (121 words in our
case) special digit indications, substituting the place-in-
the-vocabulary indication of the Russian words, are used
to show that these words have multiple meaning. The cor-
rect meaning of the Russian word in this case, comes as
a result of the context analysis of the polysemantic word
done by a special translation program, called the vocabu-
lary of polysemantic words.

Example (Fig. 3.1). The word «true» has two meanings
in our vocabulary: «sepunii» and «Buseputh». Using the
program of the polysemantic word vocabulary we find
for the word «true» in our sentence (Fig. 3.1) the mean-
ing «sepubifi». The polysemantic word vocabulary gives
the same kind of information on the word as the English
part of the vocabulary.

This is true certainly of the vast category of problems associated
with force and motion.

Fig. 3.1

4. The Input of the English text. The English text is put
into the machine one senience at a time. The text is prel:mi-
narily punched on a paper tape with a special puncher
which has Latin letters and punctuation marks engraved
on its keys.

Thus, the English text is represented on a paper tape
in the form of groups of holes, according to the above
mentioned code for Latin letters. Besides letters, the fol-
lowing supplementary denotations are employed: space
between words — 00, period -— 31, comma — 03. etc.
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5. Finding words in the English section of the voca-
bulary. Those of the words in the English text whose
spelling coincides exactly with that of the words in the
vocabulary are easily determined by the operation of
comparing carried out by the electronic computer. This
process may be represented in a simplified way as follows.
Let. the number sought, i. e. the word in the {exl. be sub-
fracted successively from each of the numbers represent-
ing word in the vocabulary. When the difference is
zero our matching job is over: the word sought is found.

C In some cases the words of the text do not coincide
the Engli: exactly with the corresponding words of the vocabulary,
case) spe since they possess grammar affixes (s, 's, ing, ed, er, est,
the-vocabt s e, th).
to show tl . .i no exact coincidence between the word in the text
rect mean and those in the vocabulary can be found, the word
a result o sought is verified for presence of one of the above men:
done by 2 tioned affixes.
lary of pc The affix found is then discarded, and the search for
 Examp the text word in the vocabulary is repeated.
in our vo The entire process of finding the words of the text is
program carried out according to the scheme (Fig. 5.1).
for the wr One of the quickest ways of finding words in the vo-
ing «BepH cabulary, in our opinion, is the following.
the same All the English words in the vocabulary, recorded as
part of th figure combinations, are positive numbers. Each word,

depending on the number of letters it consists of, takes up
This is . one, three or four positions of the storage unit. Then
with force the words are devided into groups: the first group con-
sists of words occupying one storage position, the second —-
of words occupying two positions, the third one of those

occupying three positions, etc.

i The words within each group are arranged in thein-
4. The creasing order of the numbers representing the words.
\mQ the n Finding words in the vocabulary begins with
nﬂr_ll} pu a determination of the number of positions occupied by
which hat the word sought. This is followed by looking up the word
on its ke in the corresponding word group of the vocabulary. For this

Thus. purpose, the numerical value of the word in the middle
in the fol of the group is compared to the value of the word sought.
mentionec If the word sought is greater in value than that selected
fowing st from the group, the half-group of words having greater
between s values than that selected from the middle of the group

|

1
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is considered. If it is smaller in value, the half-group
having smaller values than that selected from the middle
of the group is taken. This process of halving the groups
of words in the vocabulary ensures rapid finding of the
word needed.

The time required to find a word by this method is
proportional to the logarithm of N, with a base of 2,
where N is the number of words in the vocabulary.

A special programme is used to carry out the sunple-
mentation of the vocabulary and the ensuing rearrange-
ment of the words.

6. Replacing the words of the sentence by equivalents.
After the word has been found in the vocabulary, all
the information on the word is taken from the vocabulary:
the number of the word in the English section of the vo-
cabulary, the number of the corresponding Russian word
and the grammatical information recorded in the voca-
bulary on the Russian word.

This information ‘is the numerical equivalent of the
word, and all subsequent operations are carried out with
this equivalent.

The numerical equivalent of each English word was
stored in two positions of the memory. The use of two,
and not one, three or any sther number of positions is
due to the particular characteristics of the BESM emplay-
ed for our purpose.

7. Arrangement of the parts-of-speech indications in
the storage positions. In order that the machine should
be able to distinguish parts of -speech automatically, the
parts-of-speech indications, when transferred from the vo-
cabulary to the positions, always occupy the same part
of the position. Thus «1> in that position always means
cnoun», a «2» — «verb», ~3» — «adjectives, «4» — «nu-
meral», «5» — «adverb», «6» — epreposiiion», «7» — =con-
junctions, etc.

It was mentioned above that each English word has
two positions to substitute it. Table 1 shows the mean-
ings of the indication digits of the words as well as their
arrangement. They are placed in the first of the two po-
sitiors substituting the English word. The number in
the second position shows the number of the word in
the Russian section of the vocabulary. If this number is
0000 after the entire programme is carried out, the cor-

— 10 —

responding English word will be omitted in the trans-
lation.

8. Divisi of the Aut tic Translati Programmc
into Two Main Parts — Analysis and Synthesis. The first
part of the programme deals with the analysis of the English
sentence and includes the analysis of the indications
taken from the vocabulary, the characteristic affixes of
the English words, as well as their position in the sen-
tence. The aim of the analysis is to make out the gram-
matical form and position in the senience of the corres-
ponding Russian words. The information thus obtained
is expressed by means of a set of indications and makes
it possible to pass over to the second part of the pro-
gramme, which is the synthesis of the Russian sentence.

The second part of the programme makes necessary chan-
ges in the grammatical form and position of the Russian
words, taking into account the set of indications the word
has received.

9. Sequence of the Parts of the Programme. The sequence
of the various parts of the programme of mechanical
translation is shown diagramatically in fig. 9.1.

Separate parts of the program are applied in
a sequence which in the vast majority of cases ensures
development of the indications needed for the fulfilment
of the subsequent operations. The role of the separate
programmes is obvious from their names (Fig. 9.1) Only
two parts of the programme need some explanations.
they are the esyntax» and the «change of word order».

The «syntax» part of the programme breaks up complex
sentences into clauses, by placing the following marks:
beginning, end, -end-beginning of clauses, punctuation
marks.

The «change of word order» part rearranges the words
in accordance with the rules of the Russian grammar.

Repetition of the «verbs» part is necessary because
the verb indications cannot be worked out completely
until the «syntax», enumericals», <nouns» and «adjecti-
ves» parts of the programme are fulfilled. Application of
the «verbs» part before these parts of the programme is
necessary because some of the information on verbs.
obtained as a result of the first application of this part
of the programme, is needed for the esyntax», «numerals».
«nouns» and «adjectives» parts.

-
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10. An lllustration. Let us see in a sumplified form
how an English sentence is put into the machine, taking
as our example the sentence in Fig. 3.1. The sentence is
punched on a paper tape in the form of a number con-
sisting of one hundred and seventy six digits (Fig. 10.1).

2126:20500120500210720080022080721 16121527040028140021 26080
0291 18; 14002407280627081 10500160505
28221216210830001312212600142807220800161530001 12621122815

Fig. 10.1.

After the sentence is entered, the machine breaks up
this one-hundred-and-seventy-six-digit number into sepa-
rate number-words. .

Then begins the work with the English section of
the vocabulary and the polysemantic word vocabulary.

1. Substitution of Words by Equivalents in the Sen-
tence in Fig.3.1. As a resultof the application of the English
section of the vocabulary and the poiysemantic word vo-
cabulary, each word in our sentence is substituted by
two numbers located in two positions. The first number con-
tains all the indications transferred from the English
section of the vocabulary and the polysemantic word
vocabulary, according to the designation in Table 1. The se-
cond number is the ordinal number of the Russian word
If the Russian number equals 0000, the Russian meaning
of the word it stands for has not been found in the voca-
bulary. The Russian meaning of such a word can be found
through the subsequent parts of the programme. If the Rus-
sian number of the word remains equal to 0000 by the end
of the analysis of the English sentence, the English word
is omitted in the transation.

Let us see how our sentence is transformed here.
The words of the sentence are subsituted by the follow
ing equivalents (Fig. 11.):

This 100010030000010001 115
6327
Is 200001 1000200000001038
0000

true 3000000000000000001 264
. 6344

13—
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certainly 510132
2257
of 600472
0000

the 3000000000000000001161
0000

vast 3000000000000000000723
4410

category 120000000000001000130
2253
of 600472
0000

problems 121000020001001000529
3620

associated 2010000400000000030085
2140

with 600749
0000

force 1200000200000000000312
3012
and 71001028
6470

motion 11000003000000100044 1
3367

Fig. 1L.1.

As can be seen in (I1.1) the word PROBLEMS
is substituted by the numbers 121000020001001000529
and 3620. The digits of these numbers mean (Fig. 11.2):
The second number 3620 is the number of the Russian
word «3agaua»

I — noun.

2 —2-nd declension.

1 —stem ends in sibilant or r, Kk, x
0 — word has no flexion.

0 — plural.

0—is not a predicate.

0 —case not determined

2 — feminine.

9 — woid denotes animate object
0 — word is not proper nour

14 -

0 — number indication of word not developed.
I — English word has -s ending.
0—is not verbgl noun.
0—is not sub}it.
I —word has ‘sgft stem.
0 — person of wprd not determined.
0— afsence of « omitty indication.
0529 — word number in Euglish section of vocabulary.

Fig. 11.2.

This word was not been found in the vocabulary at first
(since it has the ending «s») and was detected only after its
ending was discarded. At the same time the presence of
the ending «s» was recorded as one of the indications.

The contents of the equivalents of the rest of the words
can easily be determined with the aid of Table I.

12. The Results of the Application of the Parts of the Pro-

- gramme Doing the Analysis of the English Sentence

to the Phrase (3.1). After the words of the sentence have
been substituted by their equivalents, they are subjected
to the parts of the programme concerned with the analysis
of the English sentence.

We mean fo explain the principle of the operation of
different parts of the programme by considering two
examples.

Example 1. In the sentence (3.1) the word OF occurs
twice. In the first case the equivalent of the word OF
undergoes changes according to the scheme in Fig. 12.1,
as follows:

1—2—3—4-35
where the figures .1 to 5 denote the individual logical
elements of the «prepositions» program. As a result, we
get the following value of the equivalent:

620472
5046

which mcans:

6 —- preposition,

2 — takes Genitive case,

0472 — word number in the English section of the vo-
cabulary, the number 5046 is the Russian number for the
word «11s1>.

B Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0
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In the second case the equivalent of Or changes ac
cording to the same scheme in the following manner:
1—2—-3-4_5_ —7—8—9— 10~ ] —
—12—13
This gives the following value of the equivalent:
620472

0000
where: 6 means «prepositions,
Means «take: Genitive cases, |

0472 is the we | number in the English section
of the vocabulary. . j
The number 0000 shows that in this case OF js not tran-
slated. £
Example 2. The equivalent of the word CATEGORY
undergoes changes according to the scheme (Fig. 12.2;,

Check for indication s
of singular ye Check for
or plural

0| Check for indication | YeS| Check for indication

YeS| Check previous word |Yes
ending "«s» for «much» (*;

-_
Develop indication

of any case «subjects of singular

E—
| No further
L'r checking necessary

Fig. 12.2

which is part of the enouns» programme, and acquires
the following value:
12001022010001000130
2253 .

The equivalent of the other words are changed in
a similar manner.

After the programmes of the English sections are ful-
filled, we shall have the following equivalents of the words
in the sentence (3.1) (Fig. 12.3):

7 Checl Pprevious word
for «Is», cares, wass,
xweres, «cbes, «versions

follov:ing |
rmula or
the word ecourses

3 Check previous word
for  cideas, «discussions,
___<accounts .

— __{no
4 eck previous werd
for ctrues or «productives

& Check previous words
for «fall + shorts,
«in + places

7 Check  previousjno| § Check previous yes
ord for eincapables

word for <outs

Develop indication
of Genitive case and|
translate «is»
——0%¢ ehs»

Develop indication of
Prepositional case and
trauslate «o»

Develop indication of Genitive
case and translate eans» 5 -

Preposition not
translated; develop
indication of Genitive case

Develop indication
Dative case and
transiate <x»

no

& Check following
word for noun
snecessity> (*)

Develop indication of Dative
case and translate eno»

Check previous word for <consista, «eachy, eones,
<some» or following word for_eull», cthems
yes

—Translale <H3>

[
Translate «or»

14 Check Previous word for noun
—_—

/2

Check following

word for noun, numeral
or for formula not
followed by noun

yes
/3 Preposition not translated.

Fig. 12,1

— 17
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100110130010010001115

6327

2100000000000000001038

0000

3000010030110000001204

6344

certainly ’ 51g1 32

257

of 620472
5046

the 3000010220010000001 161
0009
vast 3000019220010000000729
4410
category 120010220010001000130
2253

of 620472
0000
problems 121000220011001000529
3620
associated 3100000020103004 10085
2140
with 650749
5030 °
force 120010520010000000312
3012

and 71001028
6470

11001053001000100044
3367

Fig. 123.

13. Application of the Part of the Programme Doing
the Synthesis of the Russian Sentence to the Sentence (3.1).
The next step in mechanical translation is the treatment of
the Russian words recorded in the denotations (2.2). The
correct grammatical form of the Russian word is derived
by using certain parts of the programme of syn-
thesis of the Russian sentence, which are made up in
accordance with the requircments of the Russian grammar,
the indications of the word equivalents being obtained as

18 —

2

a result of the analysis of the English sentence. Thesequ-
ence of the parts of the programme can be seen i rig. 9.1
_ As an example we may consider the changes in the Rus-
sian word «xateropusi», “which take place according to
the scheme (Fig. 13.1).

Check lor indication { o | Chieck for indication | n | oot for indication

«notdeclineds «is declined like «first declensions
adjectives

Checﬁulmoringicution Yes| Check forfrlndicali(ﬂ N0 | Check for indication
« inatives «singulars «third  declensiona

Discard final letter Check kérlndiulion Check for indication |yes

<hard stem» «Genitives

Add ending «us>
to remainder

. Fig. 13.1.

4

The required gramatical forms of the rest of the words
in the sentence are derived in a similar way. As a result
we get the final translation of the sentence, recorded
with the aid of the designations in (5.2).

14. Output of the Russian Text. The last step of mecha-
nical translation is printing the text by the printer. The
numbers are changed into Russian letters according to
the designations in (2.2) and printed on a paper tape.
The phrase (3.1) will be printed in the form of the Rus-
sian sentence, given in the Fig. 13.2.

172128 1308071528 06082520052728131528 302703 280602120715268
191621081028071212 2516301631 051303251615150426 05 0512272818
12 301312290815120811

Fig. 13.2.

— 19
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15. A Few Examples of Texts Translated by Machine.

In conclusion we present a few examples of the texts
translated from English into Russian by the BESM in the
latter part of 1955 and early in 1956. The trLa.nslahon is

hiai

from the , without

given exactly as it was
editing (Fig. 15.1).

f course, the first experiments in mechanical trans-
lation carried out at present in the USSR and other coun-
tries are .far from being practical realization of the ma-
chine translation of languages on a large scale. But our
firm belief is that new achievements arc to be expected

in the nearest future, at least

as concerns machine

translation of scientific and technical texts.

When a practical problem in sci-
ence or technology permits mathe-
matical formulation, the chances
are rather good that it leads to
one or more differential equations.
This is true certainly of the vast
category of problems associated
with  force and motion, so that
whether we want to know the fu-
ture gn(h of Jupiter in the heavens
or the path of an electron in
an clectron microscope we resort
to differential equations. The same
is true for the study of phenomena
in continuous media, propagation
of waves, flow of heat, diffusion,
static or dynamic electricity. etc.,
except that we here deal with
partial differential equations.

In problems of this type nume-
rical methods become a necessity
due to absence of other methods
for getting the requisite informa-
tion out of the differential equati-
ons.

Ecau  npaktuseckas  3azava B
HayKe WAH TeXHHKe AONycKaer Ma-
TEMAaTHYeCKY10 (OPMYJIHDOBKY, WaH-
CH [NOBO/ILHO BENHKH 9TO 3TO .IpH-
BOAHT K OIHOMY HAH  Goaee

ddep ALHEM Y
370 BepHO Ge3yc10BHO IS OGWHP-
HOMt KaTeropHH 3anay  CBA3AHHEIX
C CHMOR M IBHXEHHEM, TaK qTD
XOTHM N Mbl 3HAaTb Gyaywwdi nyTo
IOnuTepa B HeGecax WAH NyTh 3nex-
TPOHAa B 3/EKTPOHHOM MHKpOCKONe
Mb npHGeraeM K AubdepeHumnant-
HHM  ypasHenusm. To xe Bepno
ONA H3YueHHs SBJAeHHA B Hempe-
PHBHOA  cpefle,  pacnpocTpaHenHs
BOJIH, MNOTOKAa Temna, AHPPy3un,
CTaTHYeCKOro HAH OHHAMHYeCKoro
SNIEKTPHUECTBA, H T. A, 33 HCKMO-
YeHHEM TOTO YTO MH 3aech Oyaem
paccMatphBath  AHddepeHuHaNbHbe
YPABHEHHS B YACTHWX MPOH3BOAHLIX.

B samavax sTOr0 TWNAa WHCIIEH-
HHE MeTOAN CTAHOBRTCH HEOGXOAH-
MOCTBIO OGYCNOBNEHHOA OTCYTCTBH-
‘eM APYTHX MeToaoBs WIS noayue-
HHA AE06X0HMOro CBENEHHA 13

PP y

It is often impossible, however,
ot

Yacto nesosmowHn TeM He Me-
ee,

to J)er(orm the actual ,
and hence this transformation is
of theoretical rather than practical
interest.

Suppose that both equations
actually contain all the possible
partial derivative: of second order.

This was based on an expensi-
ve experiment done by mvself and
Dr. R. H. Richens, of Cambridge
University, in which we worked
out a method of translating small
sections of selected text in foreign
languages. We gave an account
of this "t a conference in Massachu-
setts in 1952, after which the In-
ternational  Business  Machines
Company, in conjunction with
Georgetown  University, applied
our methods to give a popular
demonstration which was limited
to translating a few senfences
from Russian into English. There
is no possibility at present of
lr?nslating a book as a work of
art.

Tb  AeACTBHTeAbANE
HCKMIOYEHHS, H CJENOBATEABHO STO
npeoGpasosanne HMeer TeopeTnye-
CKHA ~ cKOpee 4eM  mpaiTMecKHA
HHTepec. /

Honycrum, uto o6a ypasnenua
ReRCTBUTENBHO conepKaT Bce BO3-
MOXHHE  YaCTHHe  MPOHIBOLAHL
8TOPOro nopsaxa.

3T kA0 OCHOBAHO Ha MOPO-
rom 3KCnepHMeHTe npoBe1eHHOM
MHOR M noktopom R. H. Richens,
ot KamGpuakckoro YHusepcutera,
B KOTOPOM MH paiapa6oTaiH MeTol
Nepesofla  MaakX OTPHBKOB  Dhi-
6paHHOro  TeKcTa Ha HHOCTpaH-
Hhe A3WKH. Mo naam otuer o
3ToM Ha KoHpepeHuHH B Massa-
chusetts s 1952, nocae KoToporo
LB.M. xomnanust B COTpyaHHYe-
ctBe ¢ JIKOPAKTAYHCKHM Vuusep-
CH1eTOM TIDHMEHHAH Hali Meroam
UTCGH  1aTh  HATASAHYIO  1CMOH-
CTPALMIO, KOTOpas Owia oOrpamu:
HYEHA NEpCBOIOM HECKOABKHX fpel-
ACHKEHHA € DPYCCKOrO Ha  aHrAWA-
ckuii. He umecercs BoamomuocTH B
HacToswee BpeMsA MEpPennIa KHH-
TH KaK NDOH3BEIEHHA HCKYCCTBA,
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TABLE I

Sequence
of digits

Indi- |
cation
digits

Meaning of indication digits

Noun

firts digit

I — noun

second digit

0 —is declined like adjective.
I — belongs to first declension
2 — belongs to second declension
3 — belongs to third declension

third digit

0 — stem does not end in sibilant or r, K, x.
1 —stem ends in sibilant or r, k, x

fourth digit

0 —word is declined
I —word is not declined

fifth digit

0 — plural
1 — singular

sixth digit

0—is not cgredicate
1 —is predicate

seventh digit

0 — case not defined

1 — Nominative case
2 — Genitive case

3 — Dative case

4 — Accusative case

5 — Instrumental case
6 — Prepositional case

eighth digit

I — masculine
2 — feminine
3 — neuter

ninth digit

tenth digit

0 — word denotes inanimate object
| — word _denotes animate object
0 — word in not proper noun
1 — word is proper noun

eleventh digit

0 — number indication not developed

| — number indication developed

G
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twelith digit
thirteenth digit

fourteenth digit

fifteenth dlgl(

sixteenth digit

seventeenth
» digit

last four digits

0 —English
ending

l —English
—Enghsh
3 —English

word has no -s, -ing, -'s

word has ending -s
word has ending -ing
word has ending ‘s
0—is not verbal noun T
}—is verbal noun

— is not subject
I—is sub;ect

0—word has hard stem
l-wo‘rd has soft otd has soft stem

2—second person
3 — third person

0 — «omits indication ahsent
1 — «omit» indication present

word number

in English section of
vocabulary

B
‘ 1 fir first person
’ —tirst_person
|
|

Verbd

firts digit

e |

second digit
third digit
fourth digit

fifth digit

sixth digit

seventh d.git

CIA-RDP81-01043R000400100011

2 — verb

0—word has no number indication
I —word has number indication

, 0-—second conjugation -
1 —first conjugation

0 — stem does not end in sﬂnlnm or T, K x

——— s
‘ 1 — stem ends in sibllan( orr K x

) 0 — word is conjugated
I —word is not conjugated

, 0 — singular

I — plural

0 —is not predicate
| I —is predicate
|
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eighth digit

0—verb does not take definite case
1 —verb takes Nominative case

2 —verb takes Genitive case

3 — verb takes Dative  case

4 — verb takes Accusative case

5 —verb takes Instrumental case

6 — verb takes Prepositional case

ninth digit

0—verb has no gender
I — masculine

2 — feminine

3 — neuter

tenth digit

0— imp‘erfect aspect
| — perfect aspect

eleventh digit

0 —verb has ro tense
1 — past tense

2 - present tense

3 — future tense

twelfth digit

0— abstrice of «omits indication
1 — presence of <omit» indication

thirteenth digit

0—is not verbal adverb
I —is verbal adverb

fourtcenth digit

0 — aclive voice
| — passive voice

fifteenth digit

0 —is not subject
1 —is subject

sixteenth digit

0 — indicative mood
I — imperative mood
2 — oblique mood

3 — indefinite mood

seventeenth
digit

I — first person
2 — second person
3 - third person

el

cighteenth digit

~| 0= Engisn vord bas o e o
emﬂng \Lwor has no -s, -ing, or -ed

1 —English word has ending -s
2—English word has ending -ing

! S8—English word has ending_-ed

last four digits

firts digit

second digit

third digit

fourth digit
fifth digit

sixth digit

-
seventh digit ‘ 0—is not predicate

eighth digit

Word rumber ‘in English section
vocabulary

Adjective

e ——

, 3 — adjective

O—word has hard sle;v;-
! —word has soft stem

T

0— second conjugation
I —first conjugation

0—word stem does not end in sibilal;l or
noK X
I —word stem ends in sibilant or r, k, x
—
0—word is declined
I —word is not declined

0 — plural
I — singular

1 —is predicate
[ O—case of word rnot dclinca. T

I — Nominative case
2 — Genitive case

3 — Dative case

4 — Accusative case
5 — Instrumental case
6 — Prepositional case

e |
—_— T

ninth digit

tenth digit

0 —gender of word no(_;:?i;cg
| — masculine
2 — feminine
3 — neuter
—_—— -
I 0 — word denotes inanimate object
| 1 —word denotes animate object
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0 — adjective is in complete form

eleventh digit
1 — adjective is in short form

O—case of word not defined
0—word h indication of numbe 2 vord 1o a1 Nominailve cae

twellth digit —word has no indication of number ! - —word is in Genitive case

e ol 1 —word has indication of number fourth digit 3—word is i Dative case

4—word is in Accusati

0 — indication of degree or participle ab- 5—word is i lnsl‘::;le‘:;.xca::se
sent 6—word is in Prepositi

thirteenth digit 1| — adjective is in superlative degree \M

2 — adjective is in comparative degree 0—word has no gender

3—word is participle fifth digit ! — masculire

2 — feminine

0 — past tense - 3 — neuter

1 — present tense r T

fourteenth digit

0—word is not subject £ sixth digit 0—word has no indication of number

" : {ndinati
filteenth digit | —word is subject I—word has indication of rumber

0—word does not take definite case .
| —word takes Nominative case H seventh digit 0—is ot subject
2—word takes Genitive case I —is subject
sixteenth digit 3 —word takes Dative case H _—_—
4 —word takes Accusative case i

5—word fakes Instrumental case i eighth digit 0— comits indication absent
6 — word takes Prepositiontl case I — «omit» indication present

[R—

seventeenth 0 — «omits» incication -absent :
digit 0— «omit» indication present : last four digits Word number in English section of
! . vocabulary

0 — English word does not end in -ed
1 — English word ends in -ed

cigthcenth digit [

——

Word number in English section of Adverbs, parenthetic words,

last four digits vocabulary particles.

_—_—

Numeral firts digit 5 — adverb

firts digit 4 — numeral

second digit I — parenthetic word

0 — plural
piura 2 — particle

second digit 1 — singular

0—is not predicate

last igi
| —is predicate ast four digits

Word number in English  section of

third digit
vocabulary

—
I 0 — adverb

26 —
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Preposition

firts digit 6 — preposition

| —takes Nominative case
2 — takes Genitive case

3 — takes Dative case

4 —takes Accusative case
5 — takes Instrumental case
6 — takes Prepositional case

second digit

Word number in English seetion oi
vocabulary

tast four digits

Conjunction

first digit 7 — conjunction

. 1 —co-ordinative conjunction

second digit 2 — subordinative cojunction

0—no indication of beginning or end of
clause
" | — iadication of beginning of clause
third  digit 2 —indication of end of clause
3 — indication of end of one clause and be-
ginning of another

0—is not stbject

fourth digit 1 —is subject

Word number in English section of

last four digits vocabulary
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Vs

CONCERNING THE PROBLEM OF MACHINE TRANSLATION
OF LANGUAGES

D. Panov

1. Introduction ‘

Strictly speaking, my paper is not concerned with problems of the theory
_of information in its classical form, I mean the form it has adopted in the
works of C.E. Shannon, Ph. M. Woodward, L L.Davies and others, which
problem have also been studied by the Soviet mathematicians Kolmogorov,
Khinchin, Kotelnjkov and Siforov.

The problem of machine translation of languages belongs, in my opi=
nion, among certain specific problems, which until now have not been taken
up by learned men working in the field of the theory of information, but
which, possibly, deserve to be taken up.

Up to now, the theory of information has developed as a purely mathema-
tical theory, applying the means of the calculus of »"f)?'wébability to formalise the
original material it has dealt with. Claude E. Shannon does not make any
distinction between discrete sources of information and stochéstic process
(1, p. 00), thus ignoring all the individual qualities of the information given,
preserving only its statistic characteristics. In speaking of telegraph
messages, Shannon points out that these messages consist of letter sequences
which are"not completely random"and which, "in general form sentences and
have the statistical structure of, say, English". They go on to say that "this
structure allows one to make a saving in time(or channel capacity jby properly
encoding the message sequences into signal sequences” (1, p. 00). '

The successful application of statistical methods in cryptography
naturally led some investigators to the idea that a similar approach could be
as promising in solving problems of automatic translating. Thus Weaver
thought it most tempting to say that" a book written in Chinese is simply a
book written in English, which was coded into the "Chinese code" (2, p. 22),
and to translate from one language into another one needs "to descend from

N
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each language to the common base of human communication~the real but as
yet undiscovered universal language- and then re-emerge by whatever parti-
cular route is convenient" te the other individual language (2, p.23). This
idea being developed, one very naturally comes to the necessity of analysing
' the logical structure of language as a means of solving the problem of auto-
matic translation. Investigations in this field undertaken by O. Jespersen (4),
Ch.C. Fries (3), and others seemed to be providing mathematicians with
material highly promising. Should it be achieved, the problem of automatic
translation would join as equal those profound problems united under the
name of theory of information. Unfortunately, so it seems to me, we must
refrain from this tempting road. The very nature of the problem of translation
is such that individual features of the translated text cannot quite be ignored.
This circumstance makes the direct application of the methods of the theory
of information impossible, but it does afford certain other advantageous
prospects. Ibelieve here we are faced with a problem which, though sta-
tistical in character,requires special nfethods of analysis, similar to the
experimental methods used in the study of natural phenomena. I shall note
that it is just the problem’s,,‘ at the borderline of two branches of sclence,
that often prove to be most helpful in scientific research work. '

2. Some Peculiarities of Machine Translation.

I should like to give a few examples to illustrate the necessity of consi~
dering individual lexical peculiarities in translating. Investigation of lin=-
guistic structures can be of interest in many ways, but from the point of
view of translation it aims, and here I am convinced, at secondary
questions and, thus, leads away from the solution of our problem. The
reason is that in taking to generalised structures, one can not but lose a
number of peculiarities of the text which are of vital importance for the
translation. Mathematically there does not exist a one-to-one correspondence
between the sentence structures in different languages. Two English
zentences of the same structure, when correctly translated into Russian
may produce two Russian sentences of structures entirely different.

(See Fig.1). It is as easy to give sentences which are impossible to

-4 -
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translate correctly without knowing the context. In figure 2 a stanza from
a poem by Swinburne is given. The pronoun "mine" in the last sentence of
the stanza, can not be correctly translated into Russian without referring to
the preceding sentence, while in the English text it presents no ambiguity.
Some other examples are given by Charles Fries in his book, "The Structure
of English". While ana}yzing possible meanings of the phrase, "The King of
England’'s empire" (3, p. 265) he comes to the conclusion that the structural
grouping here is ambiguous. The meaning of the phrase can be determined
only by some supplementary means (and Fries suggests intonation for one).
Thus it becomes evident that in many cases, a structural analysis is useless,
and other means must be utilized to determine the meaning. The authors of
the structural methods in linguistics are well aware of the shortcomings of
rites in the book just mentioned:

"In this book I have challenged the traditional uses of meaning as the tool
of analysis in dealing with sentence structure". :

. . . Ihave, not, however, repudiated "all uses of meaning" in
jinquistic analysis, and I have deliberately insisted that all substitution
procedures demand for their use theitig_qntrol of certain aspects of meaning".
3, pp. 293-294). ..

Our idea is that both lexical meaning and grammatical characteristics of
the word can and should be considered in translating languages. R is highly
unpractical to decline the information which can be thus obtained. We find in
" Analytic Syntax" by Jespersen (4, p.105) the following admission: "However
much we may try to speak of pure syntax as apart from morphology (accidence)
considerations of form will necessarily force themselves on us here and there",
Precisely for this reason, in analysing the structure, recourse must be made
to quite complex systems of supplementary elements introduced into the
structural systems which finally lead to the classical morphological analysis.

The consideration of the lexical meaning of words as well as of their
context may be useful in solving problems of coding. These problems are
extremely important and I shall later return to them. Here I should only
like to note that under certain conditions, great economy can be achieved in
coding. There is a popular game for children in my country, which consists
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in guessing a word, of which only three data are given: its first and its last
letters, and the number of letters between these two. The guesser is allowed
a certain number of attempts for suggesting any letter he likes; if any of them
belong to the word, they are entered in their place. To win the game one must
guess the whole of the word. I wonder whether children play this game in your
country, but in any case it is quite instructive in solving code problems. I
proves that under certain conditions, very few attempts are needed to guess a
word. And with lexical meaning of the word taken into consideration the eco=
nomy in coding still increases; take crossword puzzles as an illustration.

I should like to note that codes of this type can be easily used for a dictionary
stored in the computer. As it seems, it would not take too long to get the
computer accustomed to solving crossword puzzles.

3. Machine Translation from English into Russian at the USSR

Academy of Sciences.

Having started work in machine translating, we very soon came to the
conclusion that it should be organized on lines different from those described
in the reports on American experiments. In our opinion, excessive contact
between the translation programme and the dictionary ascription Of/thQ control
codes directly to the words in the dictionary cannot but limit the possibilities
of translation making the solution of the problem extremely complicated.
Therefore, we made it our point to work out basic principles of machine
translation before starting., Our five basic principles are the following:

1. Maximum separation of the dictionary from the translation pi'ogramme.
This enables us easily to enlarge the dictionary without changing the programme.

2. Division of the translation programme into two independent parts:
analysis in the foreign language sentence, and synthesis of the corresponding
Russian sentence. This enables us to utilize the same Russian synthesis
programme in translation from any languages.

3. Storing all the words in the dictionary in their basic form. This enables
us to make use of the standard Russian grammar in the synthesis of Russian
words.

4. Storing in the dictionary a set of invariant grammatical characteristics
of the word.

Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0
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3. Determination of multiple meaning of the words from the context
whereas their variant grammatical characteristics are defined by analyzing
the grammatical structure of the sentence.

These principles have proved quité: reliable in the practical test they
were put to, and hence they must be cdnsidered as basic in the solution of
the problem. '

I shall describe here our dictionary and translation programme worked
out for machine translating from English into Russian.

Our dictionary for machine translation consists of two sections.

The first section contains English words, coded into digit combinations.
Here we have also dictionary information of the corresponding Russian words,
together with their number in the Russian Section of the dictionary. Thus,
for nouns the following information is given: gender, declension, soft or hard
stem, presence or absence of sibilants in the stem, animate or inanimate
object expressed, ete.; verbs are given information concerning conjugation,
aspect, etc.; in the case of adjectives the only information given is soft or
hard stem. We call this section of the dictionary the English Section.

The other section does.not contain anything but Russian words coded
into digit combinations. The second section is called the Russian section of
the . dictionary. Every English word in the dictionary is provided with a
certain ordinal number, that is with a special place= in= the-vocabulary
indication. This compilation came as a result of linguistic analysis of mathema=
tical texts, starting with Milne's "Numerical Solution of Differential Equations".
For the practical experiments in MT carried out on BESM (the USSR Academy
of Sciences high-speed electronic computer) a dictionary of 952 English and
1,073 Russian words was compiled.

For a number of English words (121 words, in our case), the place-in-the
-vocabulary indication is replaced by special digit indication to show
that these words have multiple meaning. The proper Russian word is chosen
in this case by utilizing a special programme of automatic translation, which
we callthe Polysemantic Dictionary"

If the spelling of the word in the text coincides exactly with that of a word in
the dictionary (or rather their numerical codes coincide), it can easily be

identified by the operation of matching. This is the principle used for
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finding words in the dictionary.

In case the word in the text is inflected, i.e. has some grammar affix
(zay, "s", or, "ing", or, "ed"), a special programme for discarding these
affixes is used. Then the search of the word with the discarded affix should
be repeated. ‘

To determine multiple meaning context analysis is performed which
consists in analysing the surrounding words when both their meaning and
grammatical characteristics are taken into consideration. The routine for |,
determining the multiple meaning of a word has emerged from elaborate
analysis of a great number of English texts.

It is the Polysemantic Dictionary that deals with idioms. A "key word"
is found in every idiomatic expression and marked in the dictionary
"polysemantic”". This brings about checking of the words preceding and
following it for participating in the idiom. If the answer is "yes", the
translation is given to the idiomatic expression as a whole.

Take for instance, the English word "able" which is ordinarily translated
into Russian as the adjective "enococumit'{ capable), but when linked with
any form of the verb "to be" (is, are, was, were, been, being) it canno
longer be translated separately, instead it-affects the translation of the verb,
and the two of them acquire as their Russian equivalent the verb "moyp"

( can). Therefore, before giving the translation "cnocoGH:? " for the word
"able", the preceding word should be checked up for "is", "are", etc. I
the ariswer is "yes", the correct translation for the whole word combination
is "mour" R should be noted that the system of the most simple and general
criterions for determining the multiple meaning of a word (or a group of
words) has required a lot of preliminary research work on the part of our
linquists.

I a word in the English sentence is not found in the dictionary, it is
stored unaltered in the memory of the machine. When the translated sentence
is put out, such a word will be printed in Latin script.

A study for the design of an automatic dictionary presents special interest.
In our group it has been carried out by L. N.Korolyov. Here are some of his

results.
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or the speed of the entire translating process the time zpent in
iictionary search is decisive. Therefore, much attention must be given to
questions of speeding up this part of the programme. One of the quickest
ways of finding words proved to be the following. The codes of the English
words in the dictionary are arranged in the increasing order. Thus, by
comparing the code of the word sought with that of a word taken at random
from the dictionary, we can easily see whether to go on with our search in
the section preceding or following our word. The method of search just
described resembles very much that of finding roots of an equation by the
"suppesed conditions" method. It is remarkable that only 14 check=- ups are
required (14= lgz 10, 000) to find a word in a 1_0, 000-word dictionary by this
method, and in a 30, 000-word dictionary, no more than 15 check-ups are
necessary. ‘

Another problem that has been studied by L. N. Korolyov is that of saving
the memory space required for storing the dictionary. The "code compressing"
method has been worked out for the purpose. }

The operation of compressing the codes to value a makes adv,ty code =a.

Let the codes be represented by some combinations of bmary\ digits i.e.

of certain combinations of O0and 1, '&

Here are a few exam les of the operation va, "compressin Lhe code to
P p

value a".

1°. Discard the code positions, the ordinal number of which is greater
than a.

20, If the length of a code being compressed is greater than ¢, divide it
into sections so that the lengths of each section be less than a.

This is followed by the binary arithmetic addition of the sections. Division
into sections is correct when the code for the sum of these sections =a in
length.

3%, Here too, long codes are divided into sections but instead of binary
arithmetic addition positional addition is used (1+1=0, 0+1=1, 1+0=1, 0+0<0)
in order to obtain the compressed code.

Codes for all the words in the dictionary are divided into several groups
depending on the number of letters the word consists of. The operation of
compres: ing v ¢ is performed for each of these codes. The words in the text
undergo the same "code compressing" operation v a before they are sought

-0 -
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in the dictionary. Thus matching is fulfilled for the "compressed code",
Although the "code compressing" operation may result in having similar
codes for two or more different words in the dictionary, the probability
of the case has proved exceedingly small*).

Should it happen, however the codes of these words as , indeed, of all
the words of that group will be compressed in a different mannsr, say with a
shift by one position The corresponding group of words in the text will be
treated in a similar way before being matched in the dictionary.

The significance of this method lies not only in the fact that it provides
considerable storage economy but in that it enables us to simplify the search
routines as well as to speed up the whole translating procedure.

The word being found in the dictionafy, all the information concerning
this word, including its place-in the vocabulary indications both in the
English and in the Russian sections, and grammatical information as well,
is taken from the dictionary to form the numerical equivalent of the word,
All subsequent operations are performed with these numerical equivalents,
Every numerical equivaiént is Stored in two cells of the memory, the
grammatical indications having constant positions. Thus necessary informa-
tion of the word can be acquired automatically.

The value of the equivalents is not limited to the fact that they contain
necessary information about words. The replacing of words by their nume-
rical equivalents makes grammar part of the programme universal in
application, since it no longer depends on concrete texts or dictionary.

The automatic transiation programme concerned with grammar is
divided into two main parts, these being Analysis and Synthesis.

In the first part the form of the English words, their place in the
sentence, as well as thelir dictionary grammatical information are taken

kil b LT Y,

For a 210 - word dictionary, when the codes are compressed to
30 binary positions by means of the operation v a as described in 3°, '

this probability is about 0. 0005.
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into consideration with a view to deterrﬁination of both grammatical form of
the corresponding Russian words and their place in the Russian sentence.

The resulting information is recorded in the numerical equivalent of the word,
thus permitting to pass on to the second part of the programme, that is
"Synthesis of the Russian sentence. Here, Russian words, taken from the
dictionary in their basic form, dcquire grammatical form in accordance with
the characteristics resulting from the analysis.

Both English and Russian Grammar is presénted as a series of special
schemes for the following parts of speech: verbs, nouns, adjectives,
numerals. These are supplied with two more schemes , one dealing with
syntactical analysis of the sentence, the other changing word-order in the
Russian sentence if necessary. The working basis of each scheme is
dichotomic analysis, i.e., a system of "checking up" for the presence or
absence of a certain grammatical (morphological or syntactical) characte-
ristics of the analysed word. These alternative check-ups may result in only
two answers, either positive or negative, which mean either a final conclusion
and development of a zertain grammar indication in the numerical equivalent
of the-word, or passing on to the next check-up until the necessary grammati-
cal characterictics of the word is completed.

Different parts of the programme are applied in a sequence which can
ensure the development of the indications necessary to carry out further
operations.,

Figures 3 and 4 present part of the schemes for the Polysemantic
Dictionary and for the English Noun. The following symbols are accepted in
the schemes: A/B, C/ means passing on to No. B in the case of the positive
answer, whereas negative answer will result in passing on to No. C. Obviously
A/B,B/ means passing on to No. B in both cases (that is without special
checking-up) A/0,0/ means that the final result is acquired and no further
search is necessary. In the Polysemantic Dectionary scheme both figures and
letters are used as symbols, whereas in the other schemes only figures are
utilized.

S.N. Razumovsky has been studying the logical structure of the schemes
and programmes for machine translation. He has developed a system of symbols
to fix the contents of the schemes in a unifying manner. In Figure 5 the English
Noun Analysis =cheme is present in the symbolized form. The symbol system

-11 -

Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R00040010001 1-

of S. N. Razumovsky allows a unified recording of the formation processes,
thus permitting an automatic compilation of the machine translation programme,
Figure 6 presents part of the information used to automatically compile a pro- |
gramme of analysis for an English noun.

The Russian Syathesis programme is fully independent of the foreign
language Analysis. The form of the Russian word is determined by the

grammar characteristics found in the 'dictionary together with those developed

in the English Analysis part of the programme. Hence, the Russian Synthesis
part of the programme depends on Russian Section of the dictionary. Russian
schemes may vary in form depending on the role releqated to the dictionary.
Tt has been mentioned, that in our dictionary words are kept in their basic
form, i.e., nominative singular for nouns, nominative singular masculine
for adjectives, infinitive for verbs, etc. The primary concern of the Russian
Synthesis programme is to modify the endings of the dictionary words, with
necessary provision for the interchange of vowels and consonants, when
required.

The main difference between the Russian Synthesis programme and the
Analysis programme (English Analysis.ih this case) lies in the fact that
separate words and their characteristics in the former programme are
considered with no reference whatsoever to the neighbouring words.
Fiqure 7 presents part of the Russian Verb Synthesis scheme.
In Fiqure 8 principle steps in the machine translating of an English
sentence are given. The sentence: "The cause of this phenomenon will be
considered in the following articles", goes to the operative memory in coded
form, as a 146 digit number:
2126080022162005080021140021261205002426
0815288110815281500131227270006080022281505
12300807083000121500212608001428272628
13121510001607211222270805

With every two digits coded in the binary system.

Then the sentence is broken up into words and the words are sought in
the dictionary.

For only five words of this sentence, we can find in the dictionary the
corresponding Russian words, with its grammar characteristics attached.

- 12 -
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These words are:

1. phenomenon - ABXeHKe (noun, neutral gender, first declension,
soft stem)

2. consider - paccmaTpuBaTh (verb, first conjugation, imperfect‘
aspect, takes the accusative case)

3. article = craTss (noun, feminine gender, second declension,
soft stem)

4, will - 1is not translated (modai verb; predicate)

5 be - OHTB {(verb, first conjugation, perfect aspect)

Note that the machine could find the words "consider" and "article" only
after it had discarded the endings "s" in "articles" and "ed" in "considered"

For the rest of the words the indication is given in the dictionary that they
have multiple meaning, which means that a special analysis of the sentence is
required in order to choose the correct meaning of the word.

The English word "in", most often translated as the preposition "8", may
be translated in certain word combinations in a different way, say, preposition

"g" interest in ( ueTepec x ) or "c", or "mnpu" and so on. In our
sentence context analysis shows that "in" should be translated as preposition

ng

All the dictionary information (the information taken from the Polysemantic
Dictionary included) {s recorded in the form of numerical equivalents of the
words of the sentence. The Russian place-in-the-vocabulary indications of the
equivalents furnish the following list of Russian words:

NPpUYNHA 3TOT ABJIeHUE GHTb paCCManMBaTb
(cause) (this) (phenomenon) (be) (consider)
B QﬂeﬂoBaTb CTAThA

(in)  (follow) (article)

One can easily note that severai words in the English sentence have not been
translated into Russian (the, of, will), this being recorded as "omit"=indication
in their  equivalents.

The grammatical analysis programme supplements the originally received

- 13-
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from the dictionary egquivalents by a serles of characterictics required later
for the Russian Synthesis programme. Thus, for the word "article", the
English Analysis programme furnishes the foliowing additional characteris=
tics: plural (since the word in the text has the "g" ending), and prepositional
case (since preposition "in'" precedes the word). Together with characteris=-
tics obtained from the dictionary, programme characteristics furnish
sufficient information for tne Russian noun Synthesis programme: to produce
the correct ending of the word "eratpa” (article). '

For the word "follow", the English Verb programme develops the
following characteristics: present participle ("ing" having been discarded),

plural, prepositional case, (the two latter characteristics being inferred

from the noun following our participle).
Finally, the Russian Synthesis programme having peen fulfilled, we get
a Russian sentence, which is correct both semantically and gramatically.

Here is the sentence:

"[lpruuHa OTOrO ABJEHMS GyAeT PaccMOTpeHa B CJEAyLmMX
cratpax’.

I should like to emphasize the fact that from the very input of the English
sentence into machine, the entire translation process has been carried out
automatically with no human intervenience whatsoever. Enormous prelimi=-
nary research work is required of philologists to make the machine
translate in the manner just described. In our group the linguistic research
work has been carried out by L K. Belskaya, our Philologist=in=Chief,
while the mathematical part of research has been done by the mathematicians
I. S. Mukhin, L. N.ZKorolyov S.N. Razumovsky, G. P. Zelenkevich, and partly
by N. P. Trifonov.

In Figqures 9 and 10 you can see sentences translated by machine from
Englizh into Ruszian. In Figures 11 and 12 a few illustrations are given of
incorrect tranclations, with mistakes due to errors in the coding. The tapes
chown in the.e photographs have actually been produced by the machine.

4. Further .tudies in the rield of MT

Our orinion i that principally, the lines of which machine translation of
lanquages : hould be organized, have been sufficiently developed by now and

the time ha. come to con.ider the opportunities for practical work in this

-14 -
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field on a larger scale, With this view, we have started research work in
automatic translation from German, Chinese, and Japanese into Russian.

In Figure 13 part of the German noun scheme is shown, in Figure 14 you can
see part of the Chinese numeral, and in figure 15 part of scheme analysing
Japanese verbs. These are our recent achievements.

When taking up machine translation from Chinese and Japanese we had our
doubts as to the probiem of input in these languages. We have come to the
conclusion by now, that Chinese telegraph code (Figs. 16 and 17) may
perfectly solve the problem. '

The group cf linguists engaged in further studies in MT includes
L K. Belskya, G. P. Zelenkevich, E, A. Khodzinskaya (German studies)

We intend soon to take up the problem of multilingual machine translation
with foreign languages both at the input and output, while Russian serves as
interlanquage into which the input is first translated. The choice of Russian
interlanguage in our case proves highly practical. It is worth noticing that the
method we have suggested is of great help in solving the problem of
multilingual MT. The diagram in Fig. 18 illustrates the translation of an English
sentence E into the corresponding Russian R, Letter V stands for Vocabulary,
letter A stands for Analysis part of the programme; ER stand for "English-
into-Russian". Letter S stands for Synthesis programme. VA symbolizes that
both Vocabulary and Analysis part of work is over. I is evident that when so
much as VA is accomplished, we are fully provided with Russian equivalents ,
with all their grammatical characteristics attached. Thus we can easily pass
on to, say, a Russian-French dictionary, and get the corresponding French
equivalents with their necessary grammatical characteristics. Thus using
only the French Synthesis programme we can obtain a French sentence
automatically translated from English.

We do not make any secret of our work, and last summer, when a group of
American engineers were visiting our Institute, we mentioned our experiments
in automacic translation carried out on BESM. We made a statement concerning
our first achievements at the Conference on Computing Techniques in Moscow
and at the two international conferences in London and Brussels. Certain
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\nformation on our flrst results was given in our first publications

(5,6, 7, 8). Nevertheless, the French journal "TSF Phono-Ciné-Electricite"
(1956, no. 730, p.6) published not very long ago an article bearing the title
"Dour percer le secret du cerveau electronique russe”. Ibelieve, it is clear
from what was told above that we have no special ngecret”. We have found

a method of solving the problem by combining mathematical approach with
very concrete linguistic analysis, thus not going too far into formal

methods of investigation. I shall conclude with a statement made by
Jespersen, in his "Analytic Syntax" (4, pp. 13=14):

"The symbols here introduced to some extent resemble the wonderful
system of symbols which during the last few centuries has contributed so
much to make mathematics (and in some degree logic) exact and more easy
to manage than was possible with t ‘unwieldly word=-descriptions used
formerly. My system aims at providing linquists with some of the same
advantages. But it cannot pretend to the same degree of universality as
either the chemical or mathematical symbols. That is precluded simply
because of the fact, which it is no use shirking, that language is everywhere
socially conditioned and there is no getting away from that".
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LALLM LA MDA B4 hAAANOI A A0 N 0l 2l

TOXAECTBEHHBIE PA3AUUHDIE
PYCCRUE CTPYKTVYPbIL AHCAMUCKUE CTPYKTYPbl

YV HAC €cmb YePHbWA KOMm. We have a black cat.

Y HAc ecmb COBCMBEHHbLIN AOM. We have a house of our own.

TORANECTBEHHbIS PA3AUYHDbIE
AHTAVMMCKUE CTPYKTVYPbLI ’ PyccKrue CTPYKTYPbI

He should xnock at the CAedoBANO . Bbl €MY MOCTYUATb
door before coming in. B ABEPb, MPercde uem BXOIUTL.

He would knock at the OH BbLIBAAO TOCTYYNT B ABEPb,
door before coming in. MPE>MAE UEM BOVTW.
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Can I forget? yea, that can I,
And that can all men; so w111 you,

Alive, or later, when you die,

Ah, but the love you plead was true?
Was mine not too?

Fig.2
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CYUECTSUTENLHOE (AHramuicras 4acTsh)

1(2,7) [IpOBepUThL ZaHHOe CJOBO Ha US.
(3,5) llpoBepntTh clexypmee cCNOBO| HA CYLECTBMTENbHOE.
3(0,0) BupagoraTs npuauax ZaTeJpHOro najgexa.

5(6,13) HpOfipMTb npenmuymee (HenocpescTBeRHO) caOBO
sa le

6(0,0) BHpaGOTaTh WMEHUTENbHHA nazex.
7(8,13) [IpOBEPATH HNAHHOE CJOBO Ha it

8(13,10) IIposepurs it H@«H@nmqne IPA3HAKA KAaKOIO=IMGO
poxa. ™

0(0,0) Badars pox OT cnnxaumero npenmecrsymmero nonyexa-
mero.

13(14,15) [IpOoBepka HA HaJMyMe NPU3HAKE E€LMHCTBEHHOIO UM
MHOXEeCTBEHHOroO uyucaa.

0,21) [I[poBepxa Ha HaauMyMe NPU3HAKA JWGOro mazexa

16,19) [poBepx? Ha OkOHYaHUEe - S.

14(

15(

16(17,17) BHpPaGOTKE NPUIHAKA MHOXECTBEHHOIO yMcJa.
17(18,14) [IpoBepka npen&nymero ca0Bg Ha ¢opmyrsy G6e3 =,
18(0,0) BHpaGoTKa npvizHaxa DOAUTENBLHOO majexa.
19(
20(
21(
2z(0,

9(16,20) [lpOBepKa mpenwaymero cJiaosa Ha much (*).
14,14) Brpa6oTKa Nnpu3HaKa eZMHCTBEHHOroO uucJra.
22 23) [IpOBepUTHL mpeauaymee cJaoBO Ha let.

BHpPaGOTKA NPM3HAKA MMEHUTENbHOrO Nazexa M HORJe-
zamero.

i
MIpOBEPUTHL TpennAymee CJIOBO HA NPU3HAK "COD3 ORHO-
ponHui"

v
[ipOBepUThL HenocpeAcTBEeHHO NpeimecTByoumee U cle-
nyomee (OTHOCMTEdBHO cOK3A OLHOPOAHOIO) cioBO Ha
npuUJaraTedasHoe.

[IpOBepUTL Bce cJoOBa Ha TO Xe cJOBO, UTO U JAAaHHOe.
B3dATh namex OT HAANEHHOrO CymLecTBUTEJbHOTO.

B3gTep nazgex OT GadAxaimerO npejmecThyowmero cymecT-
BUTEJNBHOIO.

[lpoBepkxa Ha OKOHYaHMe 'S,

. Fig, 3
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hii (a,62)

a(B:C:)
8(0,0)

c (dd, e)
d (0,0)
6(0,0)

E(a,GB)

a(B,c)

8(0,0)
cld, e)

d(0, 0)

e(g, 1)
(0, 0)

g(f, k)

|1ook o
llpoBepuTh caenyobmee cloBo (man Gavxadmmit caexy-
pmuit npeaxor) na for (+).

WCKATL (raarox, I cmnpsaxenue, HecOoBepmeH i
BUI + BMHMTeXbHHI magex).

[IpoBEpUTHL CJEenykmee CJOBO (semocpencTseHHO) HA
upon. ‘

CMOTPETL (raaroxn, II cnpsaxenne, HecoBepmeH Hli
BUI) .

PACCMATPVMBATEL (rmaroxm, 1 cnpsixeHue, HecOBEpDIEH-
HHA BMO + BUHMTeXbHHIA nazex). BcTaBuTh nocuae
gero (memocpencrsenuo) KAK (wacTtuna).

|manyi much

[[pOBEpUTH NpeANAymee CIOBO (menocpencTBeHHO)
na how. ‘

CKOJBKO (uncauTenbHoe, HE CKIOHAETCH).

MpOBEpUTEL NpEeAsAyiee CIAOBO (menocpeACTBEHHO)
Ha as.’ .

CTOJBLKO XE {umcanTenbHoe CKIOHAETCH) .
[IpoBepUTL HaHHOE cnoBo Ha much.
He nepesoautcs (mapeuue).

[I[poBEPUTH NOPEAHAYHMEES CJIOBO (HenocpeHCTBeHHo)
Ha very.

MHOTMA {npnaaraTtenbHoe, TBEpHad OCHOBA, C
DATAMUM ) «

[IpoBEepUTH HpenHAYELEE CJOBO HA NpPERNOr MU cJelyp-
mee Ha CYmHEeCTBMTeJbHOE.

MHOI'O (Hapeuue).
NpoRepuTh cJelyomee CJOBO HA CYWECTBUTEJbHOE.
.

MHOT'O (uucaureabHoe, cKJOHAETCH ) .

Fig. 4
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3 [64c=3;0]

{((14,;{-1 = N1t ) 6 ;"1?.’}
[61,'( =1, O]
{(az,w.: Nit)8; 19}

{(ae = 0)105 0}

10 {'Ir_i“’i] afi-1] {((’LA i =1)$5 3&} o [ae,K: aG,i.]}
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«The cause of this phenomenon will be considered in
the following articless.

BYRBbI

2126080022162005080028140021261205002426
081528110815281500131227270006080022281505
12300807083000121500212608001428272728
13121510001607211222270805

uUPPbLY

MpHYHHA _ sIBJIEHHE ObiTh nPw
paccMarpHBarTh CJ1e10BaTh CTaThfl Q 3““")

AHANNE

[MpuunHa 3TOrO fABJEHHS OyAeT paccMoTpeHa B Chielyio-

LUIHX CTaTbAX.
B CUHTE3

| . !
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115(116,120)

116(117,118)
117(0,0)
118(0,0)
119(115,115)

120(0,0)
122(123,124)

128(129,130)

129(157,157)

130(131,132)

131(157,157)

132(133,134)

133(157,157)

134(135,136)

135(157,157)

136(137,138)

137(157,157)

MIpoBepKa Ha HAJMUME TIpU3IHAKA " MHOXECTBEHHO®
yucao".

TlpoBepKa Ha HAJIMuMe NpPM3IHAKA "1 aupo".
[06aBUTh OKOHuaHWe -EM.

[lo6aBUTk OxOHyanue -YT.

BafTh AAHHOE CJOBO Ge3 M3MEHEHWS U3 CIAOBADI,
HO TepeX HUM NOCTABMUTH APyroe caoBO: BYHN - ¢
OKOHUaHMEM, HallleHHHM IO cXeMe.

nocasuTs (x BYI-) oxonuanue -ET.
TNpoBepka Ha canosC WCIIPABUTL.

OTGPOCHUTHL TpPU NOCJAEAHME GYKBH M BMECTO HHUX
N0GaBATL K OcTapmeiicd. YACTH -BbTE .

NIpoBepka Ha clOBO TOKA3NBATD.

OTGpPOCHATE NOCIEeAHME MECTH 6yKB, 3aTeM K
ocTaBmeiica wyacTu LOGABMTb OKOHYaHWE - HTE.

[O6aBUTH K OcTaBmefica uacT¥ caxoBa OKOHYaHMe
- UTE.
[IpoBepxa HA CJOBO BHYACIATH .

llepeson: BHYACIATEJBHEA. BupagOTKa HpU3HAKE
"pEEpAAd OCHOBRE .

[IpoBepka Ha CJOBO ATTU.

lepesox: TPOUCXOIAIMA. BHDPAGOTKA NPH3RAKOB
"MarKag OcHOBA ¢ mumsmuM''.

[IpoBepKa Ha CJOBO [TPEIIECTBOBATD .

llepepoa: IPEMHNIYIVA. BHpacOTxa MPU3HAKOB
"yarKasg OCHOBA ¢ MATAMM' .

[IpoBepKa Ha CJAOBO Yy IVBATL.

lepesoa: YIMBUTEJBHHA. BupagoTxa NpH3HAKA
"rpeppas ocHOBa'.

[IpoBepkxa Ha CJOBO OTIMYATBCA .

Mepezon: "pasmurmit'. BrpacOTxa NMpU3HAKE
"rpepmaf ocuosa'.

Fig. 7
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310 O6LIC OCHOBAHO Ha
JIOpOroM 3KCrepHMeHTe, NPo-
BeICHHOM MHOR H JOKTO-
pom R. H. Richens, or Kau-
6pRIKCKOrO  YHHBEpCHTe-
Ta, B KOTOPOM MK pa3-
pabotann MeToa mnepesBoaa
MaJbX OTPHIBKOB BHOpaH-
HOMO TEKCTa Ha HHOCTpaH-
HHe s3biKH. M aanu or
YyeTr O 3TOM Ha KOH(epeH-
uii B Massachusetts B
1952, nocre  xoroporo
I.B.M. xomnanua B co-
Tpyaunyectse ¢ Jxopmx-
TAaYHCKAM  YHHBEPCHTETOM
NPHMEHHWIK HaIlH MEeTORH
yTo0W AAaTh  HarAAAHYIO
AEeMOHCTPaLHI0, KoTopas Oul-
Ja OrpaHH4YeHa mepeBOAOM
HECKOJIBKHX  NpPENNTOKEHHRA
C PYCCKOrOo Ha aHIVIHA-
ckufi. He nMeetcd BO3MOX-
HOCTH B Hacrosliee BpeMs
nepeBofa KHHCH KaK npo-
H3BelleHH HCKYCCTBA.

This was based on an ex-
Ecnsive experiment done

myself and Dr.R. H. Ri-
chens, of Cambridge Uni-
versity, in which we wor-
ked out a method of trans-
lating small sections of
selected text in foreign
languages. We gave an
account of this at a con-
ference in Massachusetts
in 1952, after which the
International Business Ma-
chines Company, in con-
junction with Georgetown
Jniversity, applied our
methods tc give a popu-
lar demonstration which
was limited to translating
a few sentences form Rus-
sian into English. There
is no possibility at pre-
sent of translating a book
as a work of art.

¢
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Equations involving mo-
re than one independent
variable and the partial
derivatives of the depen-
dent variables with respect
to the independent variab-
les are called partial di-
fferential equations.

Suppose that both equa-

tions actually contain all
the possible partial deri-
vatives of second order.

It is necessary to find
values between which the
function f(x) is zero.

There are various nu-
merical methods for this
purpose.

YpaBueHus, cogepxatume
6ojlee yeM OJIHy He3aBH-
CHMYIO [MICDEMEHHYI0O H ua-
CTHble MNpPOHM3BOAHbLIE 3aBH-
CHMBIX TepeMeHHbIX OTHO-
CHTEJIbHO He3aBHCHMBLIX Te-
pPeMeHHbIX Ha3bIBalOTCH AH-
¢bepeHUHANbHBIMH ~ ypaBHe-
HHIMH B 4YacTHbBIX MNpOH3-
BOJHbIX.

HonyctuM, uyrto 06a ypas-
HEHHA JeACTBHTENbHO CO-
AepXXat BC€ BO3MOXHbIe
YacTHble MPOH3BOAHLIE BTO-
poro nopsjka.

Heo6xoauMo Ha#TH 3Ha-
YeHHs, MeXIY KOTOPHIMH
¢yukuusa f(x) ecrtb Hyuib.

HMeloTcsi  pasHble YHC-
JIeHHbBIe METOAbl JAfA 3TOM
LeJH.
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THIS 1S TRUE CERTAINLY OF THE VAST CATEGORY ~OF PROBLEMS

ASSOCIATED WITH FORCE AND MOTION ,

3T0 BEPHO KOHEYHO AANA OGWWPHOM KATEFOPMM 3AAAY  CBASATHX

CHNOR WU ABUKEHWEM,

c
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SO THAT WHETHER WE WANT TO__KNOW THE FUTURE PATH OF

JUPITER IN THE HEAVENS OR THE {PATH. OF AN ELECTRON IN. AN

i
H

f

ELECTRON HICROSCOPE WE RESORT Tgy DIFFERENTIAL EQUATIONS,

TAK STO XOVEM nM MM 3HATH BYAYEMA NYTb OMUTEPA B

HEBECAX MAW NYTb 3NEKTPOHA B INEKTPOHHOM  MUKPOCKONE MH  NPUBErFAEM

AMOSEPEHUMANGHLIM  YPABHEHNAM,

5
[
| i
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HEMELIKWA fA3bIK
5(6,11)

6(0,0)

7(38,19)
11(12,13)
12(38,20)
13(14,15)
14(6,18)
15(16,17)
16(17,17)
17(6,38)
18(6,38)

19(6,21)

20(0,0)

CYIIEC TBUTEJELHOE
lpoBEpUTH NpeNmecTBYLmEE CJIOBO HA HEONpeNeJeH-
HHA apTUKJID.
Bupa6oTaTh TNpM3HAK eNMHCTBEHHOE qucao".

[poBEepUTh LaHHDE CYMECTBUTENbHOE HA IPU3HAK
"mecTonMenHoe" .

[lpoBEPUTH Ha HaJuuye UYUCIAUTEJBHOTO Ilepen HaH-
HHM CYMECTBUTEJbHEM.

[lpoBepUTL HallZeHHOE UMCJIMTEJbHOE Ha zwei, drei,
vier, beide.

[IpoBEPUTEL HA HaJguuue Iepen OaHHHM CJOBOM Ollpe-
LeJeHHOI'O apTUKIA.

[lpoBEpUTH HallIeHHHM apTHKIb HA das, des, dem.
[lpOBEPMTH TNpeNmEeCTBYWmEe CYmeCTBUTEJNbHOE Ha
npusHaku "MectouMeHHOe" M CKIOHAETCH, KaK NpU-

JarareJibHoe.

fanbHeifimas IpoBepKa OAMHAKCOBO pacHpOCTpaHfAeTcHd
Ha ofa cymecTBMTeJbHHE: IaHHOe 1 HalimeuHoe.

llposepuTs Ha oxoHuanne (e)m  wmwm (e)s y
nanHoro (i HaliIeHHOro) CYmEeCTBATENHLHOTO.

[lpoBepMTh Halle CYMECTBUTEJbHOE Ha oKxOHYAHMUE €
M HaiioesHsit apruxabs Ha der.

[I[poBepUTH Ha HaMuue nepen HNAaHHNM CyldecTBU =

TenbHHM OLHOIO M3 CJOB: ein, am, im, bein, vom,
aufs, durchs, fiirs.

BHpaGOTATb NPU3HAK 'MHOXeCTBEHHOE qucJao” .

Fig. 13
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YUCAUTENLHOE

lpoBepaTh NAHHOE UHCIHTENbHOE HA HAIH-
que gepen HUM @opuanra}g

[lepaBOUTCA AOpANKOBHM YUCIHTENbHHM , KO~
-'ropge aHalgsupyeTca MO CXeMe “npuiarareib-
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[lpoBepHTh HAaHHOE UHCHAKHTENbHOE HA HaJInyne
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lposepuTh MpefHAYyWEE CLO0BO Ha ykasareib-
HOe Mecrouneﬂue:;g,éé; AP,

@ onpefedxTelbHOE MECTOUMeHeHue
Qucaurenbios — (onmu) ne nepesogurcal
(JepeBOSATCA KONMUECTBEHHHM TUCIUTENbHHM,
KOTOpOe ajansupyeTcs MO CxeMe "CyuecT-
BHTeNbHOE" .

(lpoBepuTh npefpmymee CJIOBO HE NpUTAKATEN b
HOe MecToMMelue .

Bk Rey, RPN, o kel aéy,
N PRSI W s L
Sivlon pren Glrder, [ 169 0@ o0 f
ey e e, ey, Y

A
[lposepuTb Npeipyuee cl0BO HA& [IpU3HaK "
npunarareabHoe. -

Fig. 14
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rdaron

[IpOBePUTh KAaHHHR rXAroN HAa HaNM4YUE OROHUAHMMA
WA Hi KRADL win HAabh WK
VAL  umh LADL WK ANHADL  um
VHAh U 3
BolpagotaTh [pPM3HAKW CTPanaTeJbHOro aanora

¥ UBBLABHTELBHOIO HAKJOHEHHA M MePeATH K
onpeneX=2iH BPeMeHH MO cXeMe,

ﬂp%aepwrb HaHWfl IAaroll Ha HaNWuKe OKOHYA-
HU

A (-) wmn RA(-) wn hA(-) waIM
DA A=) wn H A (=) WM ~HA (-) wau
VHA (-) utn I (=) .
BupadoTaTh MpUsHaKM CTpamaTeNbHOro aalora
K APOM3BECTH JasfbHEAWy [POBEPKY.
[IpoBepHTh JaHHNE rIaroX HA HalHYHe OKOHUAHUR
&nh wig Wb Wi @&z, wmz
BecraBuTh raarod kJ4b, BupaGoTaTh IpU3HAKH
HeonpeseleiHofi dopmb - IAA Hamero riaarola u
nepedTH K ONpeneNeHHWD BpeMeHH [0 cXeMe,
[IpOBEPHTE OTHHHR riaarol Ha HaAMuMe OKOHURHKA
A uan W (-) uan L O (=) nan z (-),
Berasure raarox MOYb, BwpasoTaTh NpUsHAKMU

HHOMHEUTMBE IAA Hallero raarofia K OpoUsSBeCTH
JalbHe Rwyw NPOBEPKY.

[lpoBepuTh JaHHHX raarold Ha HaAWuue OKOHUAHHR
@rh wmaLhH .

Berasuth raaroa AATb, BupaGoTaTh npusHaxu
HHOUHUTHBA OAA Hawero rjarosia U MepeiTH
X OlpeleNleHymo BPEMEMHM [0 CXeMe.

MpcBepUThb HaHHHHK TJaroij Ha Hajudie OKoHYUaHWR
@R(-) w2 () .
Berasutre raaroin JATh, BupaGoTaTh [IpHS8HAaKH

UHOUHUTUBA LJA Hallero riarona W (IpOM3IBeCTU
JdalbHe Awyp POBEPKY.

BupagoraTh (pUB8HAKXH JeACTBMTEJbLHOrO sajora
#3bABUTEJBHOT'O HRRJIOHeHWUA U nepefiTH K onpe-
Jejle HWo BpeMeHU 0O cXeMe,

Fig.15

-31 -

®
Al

Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0

pproved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



o) o @A R # R

W R

[mn wm x|,

77
Sty
7’% i / ¢$/O

(CGENEE)

REBI WX

R (%] 78 o

| 04 Lif

arh ber

itized Copy Approved for Release 2010/07/08 CIA-RDP81-01043R000400100011-0




Sanitized Co| pproved for Release 2010/07/08 : CIA-RDP81-01043R000400100! 1-0
I L

|
Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0

JUTEPATY PA

Shannon C. and Weaver W, Mathematical theory of
Communication.

Machine Translation of Lanquages. v
Edited by W, N. Locke & A. D, Booth, 1955,

Fries C.C. The Structure of English. N.Y. 1952,
Jespersen O. Analytic Syntax,\Kopenhagen, 1937.
-0.10.IaHoBs.  AsTOMaTuye cxuf nepesos. Mocxsa, 1956.

G.F.H.BeHeHKean, JI.H.Kopouxes, C.H.Pasymomckuit. Omp-
TH 8BTOMaTHUYeCKOro nepesoga na SJIEKTDOHHOR BHYMCIU~
TeJpHOA MammHe BICM, "Mpupoga™ e 8, 1956.

7. LS. Mukhin. An Experiment of the Machine Transla-
tion of Languages Carried out on the BESM.
Academy of Sciences, U.S.S. R.

8. M.K.Benrckas, N.C.Myxuxn. ABTOMaTHRECKU nepeson
C BHPUMIACKOro Ha pyccrmit ¢ noMomp®o E3CM - TDyam
KOHGepennuu "MyTu paseurus COBETCKOI'O MaTeMaTyyec-
KOro mammrocTpoerns” /p nevatu/.

‘ anitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



‘ Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0

Academician S. K:;;,Lebedev

CERTAIN WORKS
INTHE SPHERE -
OF COMPUTING
TECHNIQUE

Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



Sanitized Copy Approved for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0 i

5]

x
e A

INSTITUTE OF EXACT MECHANICS AND COMPUTING TECHNIQUE

ACADEMY OF SCIENCES OF THE U.S.SR.

Academician S. A. Lebedev

CERTAIN WORKS
IN THE SPHERE
OF COMPUTING
TECHNIQUE

Sanitized Copy Ap rove for Release 2010/07/08 : CIA-RDP81-01043R000400100011-0



CERTAIN WORKS i THE SPHERE OF COMPUTING TECHNIQUE

Ore of the principal works carried out by the Institute ic the hign
(37Si4) on which 1 and my collaborators have already re-
prorted at a number of conferences.
I wish to recall certain basic parameters of the machine.
The BESM is a digital electronic machine for the solution of labo-

rious problems in physics, mechanics, astronomy, engizeering, etc. In

designing the machine emphasis Wag: ai . _convenience of programming
and simplicity of operation.

A Binyry number S¥§ e Q

tions are made, as a rule, with*Wormalized numbers. The mantis

the number is represented by 32 binary positions; then, there is one po-
sition for the sign of the number, 5 positionz for the characteristic of
the number and one position for the sign of the characteristic.

The machine has a three-address system. The code of sach address
consists of 11 bits, the operation part -- of 5 bits, and the sixth opera-
tion position is for result normalization interlocking. Thus, provision nas
been made in the machine for 31 instructions.

The standard cycle of the machine includes selection of two numbers
from the memory, carrying the predetermined operation with these nur-
bers, sending the result to the memory and selection of a new instruction
from the memory. This cycle takes 77 microsecs.

Addition and subtraction are carried out in 77 to 182 microzecs, depenc-
ing on the necessity of equalizing characteristics or normalizing recul

Multiplication takes 270 microsecs, and divicion 288 microsecs.

- 3% -
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When solving complex problems on the machine, the average operation
gpeed is from 7,000 to 8,000 three-address operations per second includ-
ing reference to the magnetic drum and the magnetic tapes.

All operations are carried out by a single universal parallel action
arithmetical unit.

Special cathode-ray tube: are employed for the memory. The capacity
of the memory is 1023 numbers.

In order to extend the sphere of solvable problems to include such as

require large storage capacities, the machine is provided with a magnet-

ic drum and a magnetic tape storage devices.

The magnetic drum has & capacity of 5120 numbers.

The magnetic tape storage consists of 4 series action magnetophones.
One tape can hold an order of 30,000 numbers, making a total of about

120,000 numbers for the 4 magnetophones,

Fig.1 General View of the BESM.

The numbers and instructions are put into the machine from a punched
tape in the form of a series code. The reading rate is 20 numbers per se-
cond.

The results of the calculations are withdrawn from the machine by re=

cording on magnetic tape and then printed on a motion picture film inde-
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pendently, on a special photoprinting device. lhe printing device works at
a rate of 200 numbers per secona.

Besides the above photoprinting unit there is an electromechanical print-~
ing unit, controlled directly by the machine. The printing rate is 1.5 num-
bers per second. This printing unit is used when the material to be with=
drawn 1z small in volume compared to the calculations, and to print con-
trol values for checking the progress of the calculations.

The general view of the machine is shown on Fig.l. The BESM has
been in operation since 19562.

The machine operates 24 hours per day, part of the time being spent
on checking, The useful operating time of the machine iz 72 per cent, the
time spent on checking is 20 per cent, and error lociec total eight per
cent,

Dufinq the time of the operation the machine ha. .olved many laborious
and complex mathematical problems in various field: of scilence and tech-
nology, as well as certain logical preblems, for instznce experiments in

translation of scientific texts from English into Rucsian.

)
» The Institute conducts further work in elaborating the principles of Jde=

signing electronic computers and creating more perfect units. I chall dwell
on some of these works.

A dynamic trigger circuit with an accumulating capacitor hac been wore-
ed out for the temporary storage of codes in separate units of the machine
(suggested by Master of Science P. P.Golovistikov). The circuit of the dy=-

namic trigger and the diagram of operation are shown on rigs.? and 3.
When the trigger state corresponds to code "QO", there iv a big nega-

tive voltage on the grid of the valve which iz backe? up by the bias vol-

tage (=Voy) coupled with the grid by the resistance K.. The valve is re-

liably cloce:dd and the synchronising pulses (T'v) wy ;,rliw‘i Lo ihe

not pacs through the valve., The bias value (=) an! the I

tude are selecten co that when the cathode voltaye ocreases at the ecxpens~

se of the TV pulrew, the grid voltage with relation to the cathode woul!l

not surpacs the cut-off voltage of the valve. When the trigwer o in thi

clate there would be no pulces on the output win i r of the transfor

which corresponis to code "O",
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When a positive pulse i applied to the input Y'"1" the capacitance "Cn
iz charged through the U"I' diode to =10v. The winding of the transformer

which gives the Y"I" pulse iz coupled with the base voltage -Vemso that

D ADS

”

Y4

A

i
i
I
I

g

~ Uem —{05

Fig, 2, 1) The scheme of the triode dynamic trigger; £) output.

there would be no charging of the capacitance through diode D"I" when the
trigger is in a state correspcading to code "O". Therefore the Y"I" pulse
begins the voltage egualling -y The surpassing of the Y"I" signal over
and above inCrease in voltage on the ca=
pacitance "C" since the excessive voltage is discharged through the D¥O"
lode which iz coupled through the wir.zding of the transformer which creates
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the Y"O" singal with the reference voltage, -10v. Thus, after the passage
of the Y"I" pulse the voltage on the valve grid will be -10v. The capa-

citance "C" maintaining this voltage will be gradually discharging through
R, resistance. The time constant is taken sufficiently great so that in the

M rv ~

a

L —

v

Fig.3. The diagram of the dynamic trigger operation,

time between the two synchronising pulses, the capacitor discharge was in-
significant. When the grid voltage is in the order of ~10v the decrease in
the cathode voltage, at the expense of the synchronising impulses (rW,
opens the valve and the synchronising impulses pass through it and the
output tranzformer (’1‘p‘). Pulses arriving to the external circuit appear on
the outer winding of the transformer. From indi
ve pulses are applied to the valve qrid through the resist-

Rl and the diode d’_ These pulses maintain the charge of the capacit-
ance, The winding is coupled to the reference voltage -\tm, SO that when
the triguer state corresponds to code to" there would be no charging of
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the capacitance through the Dy diode. The surpassing of the voltage on

the grid over and above -10v is taken off by the D"O" diode just as at
the operation of the y"[" signal. Thanks to the sub=charging of the ca-
pacitor, the given trigger state may be maintained indefinitely.

To switch the trigger into a state corresponding to "O" code, a nega-
tive pulse is supplied to the Y"O" input. This pulse discharges the "C"
capacitance through the D"O" diode to a voltage equalling Vem.The sur-
plus capacitor discharge below the =-Vem voltage is taken up by a subcharge
through the D"I" and D"2" diodes which are coupled with the reference
voltage Vo by corresponding windings of the transformers.

Besides this circuit, we have worked out a series of its modifications.

The dynamic trigger circuits with a sterage capacitor have a number
of important advantages compared with the trigger circuits with potential
couplings. . The most important ones are the following.

The circuits are very simple and operate on a coarse amplifier prin-
ciple, They have a sufficiently high input resistance and a very low output
resistance, which helps to bring them into agreement with simple logical
circuits on the diodes.

The circuits operate on one valve only and do not present particularly
great demands for the spread of its parameters and also for the spread
of the values of the parameter's details.

Since the circuit operates in a voltage pulse condition with a great
duty=ratio it is not difficult to obtain, with a small supply power expendi-
ture, output signals with great front slopes and consequently a greater
spéed of circuits on small power, economic receiving-amplifying valves.

Compared with the known circuits of delay line dynamic triggers, or’
the elements of the type that were employed in the IBM~-701 machine, the
circuits worked out by us are favourably dist ished by the fact thal
they permit to perform a number of operations non-synchronically with
synchronising pulses. In the main this is determined by the fact that the
voltage on the dynamic trigger accumulating capacity may be employed to
control the pulse-potential gate. Thanks to this the high speed of the dy-
namic triggers is determined not by the synchronising pulse frequency,
but by the duration signals setting the "O" and the "I".
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Fig.4 gives an example of a simplified adder circuit with employment
of dynamic triggers. The withdrawal of the code is performed simulta=-
neously with the synchronising pulses (rW). When the trigger is in an "O"
code state there would be no signal on its output and the non=-coincidence
gate (1) will be open while the coincidence gate (3) will be closed. The co=
de signal will arrive to the Y"I" input and will set the trigger into the "I"
code position. If the trigger was in the "I" code position, its outgoing sig=
nal would close the non-coincidence gate (1) and open the coincidence ga=
te (3). The code signal will come to the Y"O" input and will set the trig-
ger into the "O" code position. Besides the signal will be applied through
the delay line (3) to the ripple-throuljh carry unit.

The impulse will pass via the above unit through the impulse-potenticl
gates (4) which are controlled by the trigger accumulating capacitor voltage.
When the trigger is in a state of "I" code the through carry pulse passes
through the gate (4), is applied to the next position and establishes the
overrun position intc a state of "O" code. I the trigger is in a state of "O"
code then the ripple-through carry pulse will not pass through the gate
(4), the signal will be absent on its output, the non-coincidence gate (2)
will be open and the ripple-through carry pulse will be applied to the
Y"I" input-of the trigger establishing it into the state of code "I".

To increase the speed of modern computeré the multiplication time is

of great importance. Our Institute has worked out a number of methods
reducing the multiplication time. I shall dwell on one of them (suggested
by senior engineer, V.S. Burtsev). According to this r'nethbod the adder is
supplied not by all the positions of the multiplicand at once on every
adJding tact, but in succession beginning with the first one.

The difference in the time of supplying two neighbouring positions equals
the delay time in the ripple-through carry gate of one position. At the same
time the partial product shift on the adder begins without waiting for the
reception of the result of adding of all positions, immediately upon the for-
mation of the result in the second position of the adder. Similarly to
the adding, this shift is performed in urns, one position after another be=

ginning with the smallest.
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Fig. 4. 1) Simplified circuit of the adder; 2) code.
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Under such a regime of adding it proved to be possible to avoid two
operations of the adder trigger per one adding tact. The time of one add-

ing tact in this case is determined: 1. By the transfer time from the first

T
position to the second = T?’ and 2. By the operational ‘time of the second
position of the adder -T,. Using a single tact circuit shift and one opera-
tion of,the basic element per one shift will give us the ‘multiplication time

as being equal to T
7 tmult = (7? + Tg§ M4 TEN + T, Ta'

In the usual multiplication circuit, the mul{iplication time will be
= (7, + OT )+ ST '

tmult )

In these formulas:
N is the number of binary positions;
T, the adder's trigger operation timé;
T, the ripple-through carry maximum time.

Fig. 5 shows the circuit of an arithmetic unit performing step-by-step
adding with a single trigger operation.

Here the principle of operation is as follows: supplying the code to the
adder of every position is conducted by individual control lines 1,2,...30,
which are tappings of the delay line, its length being %0 The second opera=
tion of the base element is avoided by closing itz input by means of an
"rulse=no palse " circuit in case of coincidencev of the cole and carry pulses,

Fig. 6 cshows 2 circuit guaranteeing a consequent shift of positions with
a single operation of the trigger.

The circuit emplbys the same sequence chift principle as in adding.
‘The double operation of the trigger is nou~existent thanks to the elimina-
tion of the ("C" chain during the shift and the introduction of a paraphace
carry chain.

Combining thic inethod with others workel out by the Tnctitute, the
multiplication tire 3y oe substantially reduced without any noticeable
increace i Lhe i r

The Institute followed a new line in woriing out @ memory made up of
ferrite cores with & pectangular hyzteresic loot. nstead of a usual matrix
~d rled out a system which we ctyle as "Z type" (suggested

v, Frof.L.L Sutenmacher). In this sytém the ampere-windings of the read

sa
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off are applied simultaneously to all the positions of one number selected
at a given moment. Apparently, in such units it is necessary to provide
an individual gate for every pumber. These gates are executed in the form
or coordinate transformers. '

Let us analyse the circuit of number selection of the 18-number Z=ty-
pe memory shown on Fiq.7. Here the registers PA, and PAy and accor-

%ZZ& Yucnobas auneaka
N4

N Tem.
\\\\ |

Fig.7. 1) Digit line.

dingly the D, and Dy decoders are employed for the transforming of the
binary code address into current pulses along the selected wires, in the
direction of X and Y. A common winding passes through all the coordi-
nate transformers. The direct current flowing through this winding creates
the magnetiging ampere-windings, aw.,, and thereby determines the operatior
point A. Thus every coordinate transformer is & gate which operates at a
coincidence of the . aw, and awy ampere-windings. When the address code s

- 13 -
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applied, the Dy and Iy decoders excite one wire each and on their in-
tersection is a single selected gate which forms the current pulse for
the memory cores of the given number in its output winding.

Those coordinate transformers which are influenced only by the aw, or
aw ampere-windings (we shall style them half-selected) will supply to
their digit lines the disturbance'curfent caused by the deflection of the

" hysteresis loopshape from that of rectangular.

To eliminate the disturbance currents from the half-selected transfor-
mers we use a disturbance compensdtion method worked out by professor
L. I Guttenmacher, which employs an additional compensation trans=
former. Fig.8 shows a circuit of a coordinate transformer helping to

PT KT T KT
L Z1

xr < <>Wr

y < < W2
cH < \ys
= wy <
] <

|

awy——

UD‘b/X.E/ABI—ABZ,) W
[ B1=aBef 081/ o=

Fig. 8. Output.

understand the idea of this method. Two cores, working and compensat=
ing, have four windings each. The windings Wy and Wo of each core are
coupled uniformly and serve for selection of the coordinate transformer.
The windings of wq are coupled in a counterphase and the permanent bias
current flows through them determining the working points of both co=
res. The output windings are also coupled into the counterphase. If

affecting the coordinate transformer of the ampere-windings, only on one

- 14 -
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coordinate on the output winding of the half-selected transformer there
appears a signal equal to' the signal difference of the working and the
compensation cores. Now,‘ if we select the winding data and the working
points of both cores in an appropriate way, the difference of signals on

the outprut of the half-selected coordinate transformer may be made very
small and the disturbance would be practically eliminated.

Every coordinate transformer serves a line of memory cores (Fig. 9).
Tt is known that the resistance offered by the core to the current which
flows through its windings, changes depending on the remagnetizing or not
of the core.

8 8
/ /

A
=

0
A
AT A

T o OIZ
o
r___

|
b

Fig. 9.

Therefore, the problem of stabilising the current which comes from
the coordinate transformer into the digit line arises in the units of the 2
type.

This problem was solved by two cores for every position - a work=
ing core and a stabilising one. During the read-off in any position one
core is remagnetizing in a major cycle, while the other core, in a minor
cycle maintaining the load stability.

The scheme of one memory line and the diagram of its operation are
shown on Fig.10. Every palr of cores besides the winding z has another
two absolutely indentical windings. One of these windings serves for writ-
ing the codes into the given position, while the other is used as a readout.
Both windings are common for all the memory cores in the given position.

- 15 -
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The coordinate transformer supplies to its line two half waves of the
1zl and Iz2 currents. (Up to now we have been considering only the first
half wave). The L 21 current has a big amplitude and performs the switch=
ing of one of the cores of the pair, i.e. the readout. The 122 current is
of a different polarity than the Izl and is used for writing together with
the current flowing through the write winding.

In order to perform the writing of the "I" code, a positive current
pulse is applied on the write winding simultaneously with the I 29 current.
For writing the "O" code it is necessary to supply a negative polarity
pulse current through the write winding. Let us consider the diagram
shown on Fig.10. It presents the sequence of the writing and readout
currents.

After the IZl pulse current at a moment t1 the first core will be in a
state of "O" while the second, in the state of "I". At a time moment to,
together with the 122 current both cores are affected by the writing code
"It current (on Fig.10 it is etched).

Its polarity is such that its absolute value will add up with the 1 29

current in the first core and will perform the writing of the "I" code in
the first core. In the second core the writing current "I" will be sub-
tracted from the IZz current and the summed ampere-windings will be
unable tc change the state of the second core. If it is considered that dur=
ing the switching from the "O" state into the "I" state every core induces
a positive polarity EMF then during the writing "I" the first core will
give a big pcsitive pulse and the second, a small negative pulse, The sum
of the EMF's of both cores will ensure a big positive pulse on the output
winding. During the next reading at a time moment t3 there will be a
switching of the first core from the "I" state into the "O" state, while the
second core will not change its " state. At this time the first core will
give out a big neqative signal while the second core will give out a small
positive signal. As a result there will appear a big negative pulse on the
During the writing of the "O" code during a time moment iy, the
pulse current of the "O" writing will have a negative polarity and will be
subtracted from the Iz2 currert of the first core. The summed ampere=
~windings in this process will be unable to change the magnetic state of
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the first core while their summed ampere windings of the second core will
transfer it into the n"O" state. Apparently a big negative pulse will appear
then at the output winding., Finally, in the readout of the "Q" code the
first core wiil not change its state, while the second will take the state

of "I". At this moment there will appear a big positive pulse on the output.
Regarding the pulse table on Fig.10, we see one of the most peculiar
features of the given system, namely: the reading signals of the "I" code
differ from the reading signals of the "O" code not by the amplitude, as
is the case of matrix systems but by the sign.

As distinct from the matrix Dystems where the reliability of the readout
Uy pumin
is determined by the ratic WE{—’ in the given system the problem

of readout is solved in a very simple manner. To bring this about it is
sufficient to render the output chains sensitive to the pulses of only one
polarity. It is easy to notice that the second core, besides the stabilisa=
tion load, performs in this case the disturbance compensation in reading
out "O" which appears in the matrix circuits of the memory units with the
utilisation of one core only.

The worked out system favourably differs from the usual matrix cir-
cuits by smaller requirements for the characteristics of the ferrite cores
and their identity, and it does not require great stabilisation of the readout
signals. The reliability of the operation improves greatly thanks to the
absence of disturbances during the reading, a great selection speed and a
greater amplitude of the output signal.

The memory of such a type for 1023 numbers is manufactured by the
Institute and is adjusted as such. At present its adjustment is being made
in operation jointly with the BESM, as a high speed operational memory.

The photoprinter employed in the BESM for the wimdrawmg of the
obtained results at a rate of 200 numbers per second, has v”proved to be
a reliable and highly efficlent unit. Many millions of ﬁgures have been
printed by it. However, the development of the film and the printing on
paper delay the obtaining of the results which creates ceria rtain hindrances in
the operation. Therefore the Institute is developing an an electromechanical
printing machine with a high operational speed.
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Fig.10. 1) Writing; 2) readout; 3) voltage.
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Fig. 11 shows the méchanical scheme of this machine. The motor M
with a speed of 20 revolutions per cecond rotates the printing drum B on
the circumference of which there are digits from O to 15 for every po-
sition. On the same axis there ic mounted a cup-chape commutator X with
holes corresponding to the digits from 0 to 15 in the binary system.

hefore the drum, the supplying mechanicm pulls up the paper and the
carbon of the same size in a start-ctop method. The lamp 1 lights the
germanium photc-diodes FL! at a moment when the holes in the commuta-
tor and the corresponding lines of digits on the printing drum come to
the keys. ‘The photo-diodes send the impulzes of the code of the digits
and the synchronising impulses to the electron circuit. The high speed
solenoids C, which are controlled by the electronic circuit put’in motitn
the keys which hit through the carbon on the paper and print the corres-
ponding digits. e

One third part of the printing drum is not occupied by digits. While
the unoccupied by digits part of the dfum B passes, the paper and
the carbon are supplied one step forward by the controlled machanism.
In the time of one turn all the digits of one number are printed (the paper
is motionless) and one step i made by the paper and the carbon (there
is no printing this time). At present a sample of such a machine (Fig.12)

being checked in joint operation with the BESM. Fig.13 shows a sample
of number printing on this machine at a rete of 20 lines per second.
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Fig.13. A sample of printing done Dby the machir;e.

Besides the works presented in this report, the Institute conducts a
number of other researches and experiments directed towards a further

development of the computatiag technique and its application.
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